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JOINT  TASK  FORCE  ONE 
(DIRECTOR  SHI?  FlATERI/X) 


All/Crossrords 
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HUI-3^8 


Subject 


Enclosure a  t 


FrorB:  Director  Shto  IfcterioJ,^  Joint  Tosk  Force  One, 

Tot  Deput7  Teak  Force  ^or-endor  for  Tochr.lccl  Direction, 

Joint  Tc^k  Force  One.  _ _ 

Subject  t  /Dire  ctoiQsliipj^terl'’l  Arc  si)  Domoge  Report  fA-1,  (Teat^ 

I  ABLE  re-^ntry  ^us  ^ Ive  (5)  dc.73  report,^  jQ  (j(^ 

Enclosureat  (A)  BuShios  Group  (DS?,*)  -  ?rollminar7  reoort  of  Cross 

Danoge,  Test  ABLE. 

(B)  Amy  Group  (DS?.-)  •  Prelialnnry  Dcir'-.ge  Rooort  Test 
ABLE  olus  five,  (Also  ^oroorded  direct  to  CJTP-1, 
oa  CTG  1.4  file  CTG  l.AA  of  6  July  1946.) 

(C)  BuAero  Group  (DS!*)  •  Prollnlrjiry  report  of  Gross 
Denage,  Test  ABLE, 

(D)  BuOrd  Group  (DS?')  •  Prelininary  rorort  of  Gross 
Daracge,  Teat  ABLE, 

(S)  BuMod  Research  Group  (DSI!)  -  Prelir-inary  i*eoort  of 
Gross  Dmogo,  Test  ABLE, 

(F)  Electronics  Preliminary  Gross  Denage  Report,  Tost 
,tBLB. 

(0)  BuI&D  Group  (DSM)  -  Prollnlnary  report  of  Gress 
Demogf  ,  Tost  ABLE, 

(H)  BuSoiy  *  Qrour  (DSfh)  -  Prellnlnary  renort  of  Gross 
Donagi  ,  Test  BLE. 

• 

1.  During  th«.  fire  d  7  period  since  Test  ABLE,  the  Director 
of  Ship  Fkitorlal  and  his  staff  ave  nado  a  genoxTj.  survey  of  on  target 
ships  which  did  not  sink,  and  1  rany  coses  danaged  ships  have  been 
Inspected  In  considerable  detr.il, 

2.  The  salient  facta  so  far  dotomlned  are  as  follows: 

(a)  ,  Five  shins  rero  sunk: 


(1)  D.S.S,  GIUL'H  (APA-57),  Photographs  so  far 

aralloble  do  not  shou  this  ship  at  rll.  Indicating 
that  she  arak  olaost  immediately  after  r.:ikQ  hour, 

A  running  lleht  of  APA  type  wc.s  found  on  the 


jom  t;^k  torce  oie 

(DIHECTOR  SHIP  MATERIAL) 


mm 


Sub  Jr  Director  Ship  J’AtericJ.  Gr.  as  Driaope  Report  A-1  (Test  Able 
re-entry  plus  flvo  (5)  deys  report). 


(2)  D.S.S.  A*^ERS0n  (nD-411).  Tina  n*  sirklr.?  r.ct 
yet  datermlned  from  photos,  but  s  em  to  be 
prtor  to  crrlvol  of  PBf''  Chsrlia  ..l  out  0940, 

Photos  from  to'.Turs  sh^-;  on  oxolo.  'cn  in 
A?!DERSC!I*3  location  at  .'ike  hc’:r  throo  (3) 

seconds.  Fire  at  .nb^ut  0902  is  c  1  arly  visible 
In  photos.  The  shio  caosized  t^  D''rt  ab<uat  0903, 
and  was  Still  vlsibla  at  0907.  pJirt  of  o  tomodo 
tube  sooon  tt'.s  foar.d  on  deck  o^  tl-  EO  13,  noorod 
next  to  the  itJDSRSOn,  in'^ic-tine-  tVt  at  least 
one  torpedo  on  A’.TIEIIS^F  detenated. 

(3)  D.-^.S.  CTJTSLE  (APA-69).  The  C/JlIdST^  Tras 
visible  in  early  phetopraphs  vlth  ft’o  bumin*" 
rmldships  alcn^  port  side.  Tine  of  tir.kini?  not 
established,  except  that  it  nas  prior  to  arrl'/al 
of  PBi,'  Charlie  at  about  0940, 

(4)  U.S.S.  L  -'SCK  (E'3-367),  T:ii3  shin  cansised  to 
a'‘''rboarc  (tovr.rd  blast)  :~nd  uas  scan  floating  In 
t'  j  laffo<  a  until,  about  1400,  Exact  tipa  of 

8  uldjag  I  't  knom, 

(5)  Eac-Japent  e  Cruiser  S;jL\7A,  Phot.opraphs  show  a 
fire  '•t  t  s  stana  of  this  ship  .'Icicst  Inrecllataly 
after  f'ilw  hour.  This  firo  b’lmad  u  .til  tho 
momlnr  of  TvBLS  plus  ono  day,  S.*iC-*7A  suffered  very 
severo  structTirnl  drnaga  torsldo  and  ct  tho  stem, 
the  lattor  permitting  -.vater  to  antor  the  hull. 
Progressive  flooding  undcubtodly  took  placo,  as 
drafts  aft  Increased  steadily  until  the  romlng 

of  A3LB  day  plus  one.  Despite  radiological  con¬ 
ditions  rhlch  TToro  still  not  comolotely  safe,  this 
ship  irres  taken  under  tou  on  tho  vrminsr  of  2  July 
trith  the  intention  of  bor.chlm?  her  as  directed  by 
CJTT-1,  At  that  time  her  stem  was  awash  and  her 
stability  had  bean  reduced  to  tho  vanishing  point, 
Socn  after  being  taken  in  tow,  she  keeled  over  tc 
an  angle  of  about  35  degrees  to  nert  and  srnk  by 
the  stem  at  1044* 

Diving  operotlons  have  started  for  the  purpose  of 
examining  the  hulls  of  sunken  ships  and  obtaining 
underwater  photographs,  T:.'o  divers  were  sent  down 
Is  tiay  of  the  OILILJ'  on  6  July,  They  re  -ortod  a 
severely  wrecked  hull  with  rony  pieces  of  urockaga 
on  the  bottom  orouind  it.  One  electrical  Junction 
box  was  recovered  off  the  betton. 
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XIKT  TASK  FORCE  O^^E  ^ 
(DIRECTOR  SHIP  ruLTERIAL)  " 


Subjf  Director  Shir  Motarlcl  Gross  Dctr:"(?e  Report  .VI  (Test  i£lZ 
re-entXT  Plus  five  (5)  'leys  ronort). 

(B)  'Hia  folloxlnc:  ships  •.vrul'i  heve  been  tenoorarily  L-rcblllzed, 
or  pmetlcnlly  so,  becr.uso  of  lost  or  severely  donoged  stacks,  and 
ruptured  uptakes  end  boiler  casings: 


(1) 

MFIDEW  “ 

PENS/.COLl 


(4)  s*;lt  l'j^e  citt 

(5)  HUGHES 

(6)  m)SFi;n:'K:CS  (Danrgcd  uptake, 

bcllors  aoparontly  in 
geed  condition). 


Repairs  h' ve  beer,  undertaken  in  each  cf  these  cases  to  ^ 
pemlt  operation  cf  one  boiler  and  the  testing  of  nair.  prcpulsion 
nachlnery.  These  repai  -s  are  •  atln.ated  tc  roq’ulre  fron  4  tc  10.  days 
for  comnlotlcn,  donendl 'g  on  t*  a  severity  of  thu  darage  in  o'ch  case. 

(C)  The  follo^ne  ships  hare  roc:lved  stract-ural  d.-nago  -.ahich 
would  have  severely  reduced  fi/  -tinp  cfflcienc;'-* 

(1)  I^)£P3TS^•CS.  The  flight  deck  vas  so  badly 
dcn'ged  that  the  ship  cerjd  not  ha\’’0  operrtud  as 
on  alrorcft  carter  vitheut  ccnplete  rob’xildlr.g 
of  the  flight  dock,  requlrLng  at  least  3  renths. 

In  t^JBO  of.  rjcr» 

(2)  SKITE,  IMs  sbio  received  sovoro  danage  to  her  * 
ouperstructure  and  rainor  dm^oo  to  a  fov  ballast 
tank  vclros.  Since  the  test,  the  ship  has  gotten 
underway  on  her  starboard  onrlnos.  The  vessel *s 
port  englnoa  cmjiot  bo  operated  without  replace- 
oent  of  the  port  main  cruffljr  cr.'^  ronrlrs  to  the 
port  outboard  oxhaust  valve.  Other  repairs  are 
required  before  the  vessel  can  bs  dived. 

(3)  RHBH),  Despite  the  loss  of  her  stack,  the  RfilUD 

•  ^  was  able  %o  get  up  steem  on  one  boiler  and  cculd 

hors  continued  operating  at  lo-j  power, 

(D)  One  ship  suffered  a  doran.gemant  to  equipment  which  while  not 
In  itself  serious  would  have  greatly  affected  her  nllitary  efficiency. 

Cl)  The  SARATOGA  while  sustaining  almost  no  structural 
demge  was  unable  to  opercto  her  alrplano  elevator 
after  tho  test  because  of  distortion  of  the  fore 
4nd  aft  e  jualizlnp  shaft  and  pinion  with  respoct 
to  tho  vortical  main  rack.  The  inability  to 
operate  this  elevator  would 
r  (\  her  military  efficiency, 

8^^  -3- 

I ' 


Hboiw 


JOI>*T  TIJSK  ■OiTCE  0^ 
(DIRK  r)R  SET-  ,rUTI3tC/X) 


Stibjt  Director  of  Ship  ?''itorl''J.  Gross  Dcr’^.f^e  haport  A-1  (Tost  ABLE 
ro-entiT'  plus  five  (5)  dr-73  ronort). 


The  SAR.\TCGA»3  cthor  clevatcr  '.icA  been  blnnkcd  off 
for  about  t~ro  vq-'Ts.  It  'seoirs  ret.scr.able  to  ossuao 
horrever,  that  if  the  had  had  additional 

elevators  they  aifrht  have  received  the  same  type  of 
denasce*  In  the  case  of  an  aircraft  cr.rrior  rhich 
lost  tho  use  of  rll  elevators,  the  reduction  in  mil¬ 
itary  efflcioncy  cculd  bo  very  serious,  until  such 
tine  as  they  could  be  repaired. 


(S)  Tho  follorlnv  shins  rrould  have  had  cilitary  efficiency 
severely  reduced  by  loss  of  topside  olectrcnlc  eqxilpment: 


(1)  UDEPETfESI'CS 

(6)  G.VLT  I«’*KE  CITY 

(2) 

(7)  CHITTS  1)211 

(3)  Hir-KES 

(8)  DA7SCN 

(4)  PE  3AC0U 

(9)  .RKUT) 

(5)  ar:  .’jrais 

(10)  SK.VTE 

(P)  Rad  power  been  aval  able 
yards  of  tho  bomb  burst  T7C^O,d  h  vo  hr 
overage  of  75^  efficiency.  Ships  cn 

ro3t  shins  between  500  and  1000 
d  orraorent  operr.ble  at  an  estinatod 
which  flro  control  oqiilpnent,  in 

addition  to  eleotronlcs,  was  sorl'^usly  danneod  arc: 

(1)  ark;-N3as 

(2)  KEVADA 

(3)  PETIS-  COLl 

(4)  INDEPEFDSJ^CE 

t 

No  apnreclafcle  daina«^e  to  guns  cr  rc'mts  of  5"  callbor  or  larger  has 
been  discovered,  Donoge  to  a  ferr  snaller  caliber  .-^s  anas  mainly  from 
falling  debris, 

(0)  Except  for  the  AJIDSTiorN  which  evidently  su.^^ered  a  violent 
exnloslon,  no  evidence  has  been  feund  that  any  Navy  ammunltlcn  or 
sunmunltlon  cemnononts  exploded  cr  were  activated  as  a  direct  result  of 
heat  from  tho  atomic  bomb  Itsolf,  Excont  for  the  bumli^g  and  lew  order 
detonation  of  tomedoos  In  tho  INDEPEI^SirCE,  thorc  Is  no  evidence,  as 
yet,  of  any  Navy  cimrrunltion  oxnlodln»?  as  a  restilt  of  fire, 

840  COS  gippTlAL 


I 


JOINT  TASK  .FORCE  ONE 
(DIRBCTOR  SHIP  MATERLIL) 


/ 

/ 


(MENIUiL 


Sti*^Js  Director  Ship  Jfcterlel  Gross  Dene:;*e  Report  A-?-  (Test  Able 
rQ-entr7  nlus  fl/a  (5)  '^.eys  report). 


(H)  LJaJor  domc^TD  wos  s^’ ''fared  by  c.11  aircraft  on  nocthor  docks 
of  ships  within  alx'ut  2GOO  yr.2 ’s  of  the  tonb  burst.  Fourteen  (14) 
aircraft  were  surJc  -:1th  t'root  -esselc  or  blcvn  c'.'erbcard,  r.'ujor 
dacaffa  vr-s  srif.^’ered  by  29  addit:  onul  rlrplanos, 

(l)  Food,  clothing  ord  shifts  store  rutori-l  storred  below 
decks  T:ere  not  affected  to  ony  nroctlcal  extent.  Cono  ainor  danger 
exists  in  the  censueption  of  unsoaled  foods  loft  on  tcosidos, 

(j)  Aonroxlnatcly  90^  of  the  test  anirals  were  recovered  alive. 
Plash  bum  was  not  ?n  Imoortont  couso  of  death  or  injury.  It  is 
eroactod  *bat  aost  anlnals  recovered  froa  tho  7.S.S,  '17/ -DA,  CDETZiyDEiICL 
F/iLLCNjCATIXIT,  and  S.'XT  CIT^  rrlll  suf'‘er  severe  rcdir.ticn  Illness 
and  moat  -.Till  die,  it  is  expectcd»  that  nest  on  tho  reraining  outer 
target  shJLps  (outsids  of  1500  3rarda)  will  s'lrvire  with  ar  ritheut 
peraanant  injury, 

(K)  No  ship  axcant  these  sur.k  had  any  appreciable  xriderwator 
daaa'ffe  or  flooding. 


(L)  No  ship  suffered  apnroclable  loss  o'*  allltrry  efficiency 
from  fires  alone  excent  in  tho  ersa  of  niDSrE'rDSrCE  where  the  fires  aft 
consianod  her  reserve  sunnly  of  torpedoes.  All  '■thor  ^Iros  except  in 
ohins  which  sank  wore  in  cxnoscd  locations,  and  started  in  such 
materials  as  Amy  quartermaster  equipment,  cerdare,  slonal  flcrs,  boats 
and  snjn  blocmers.  In  cH  cases  fires  coiJ.d  hovo  been  put  out  by 
uninjured  personnel  on  ooerd. 


(h)  I5T  52  suff  rod  no  orate  danago.  All  other  laniinr  craft, 
8«Ten  (7)  destroyers,  seven  (7)  s’lbmarlnos  and  ten  (10)  attack  trrns» 
porta  ahowed  either  no  d'aage  ca  negllgiblo  damage. 


(N)  Bureau  of  Yards  and  Docks  equipment  exposed  for  tost  con- 
oleted  of  one  eonerdta  drydock  and  two  concrete  bergos.  The  concrete 
dryJock  developed  a  few  minor  cracks,  one  of  which  was  slightly  below 
water,  permitting  slow  flooding  in  one  ccepartment.  The  concrete  and 
wooden  8\iporstructure  of  T0-l6d  wore  almost  completely  doaollshed  by 
the  blast.  Other  damage,  including  fire  dcaarre,  was  minor,  TOG-83 
showed  only  negligible  damage. 


(O)  By  Able  plus  four,  all  ships  hod  been  cleared  fer  reboardlng 
by  ship  teams  excent  YO-lCO  which  still  had  too  much  radlccctivlty  to 
permit  continuous  living  on  board.  Ships  which  vTere  not  habitable  hod 
crews  aboard  only  '’urlng  daylight  honors.  By  Able  plus  flvo,  forty  (40) 
shins,  not  counting  LST*8  or  any  othor  landing  craft,  hv"d  ronortod  all 
of  their  crews  subsisting  on  board. 


MiDEimiU: 
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JOINT  TASK  FORCE  ONE 
(DIRBCTOR  SHIP  MATERIAL) 


* 

StibJ:  Director  Shin  Material  Gi*03s  Dana^  Repcrt  A-1  (Tost  Able 
re-entiy  plus  five  (5)  days  report) , 


(P)  Anny  oqulpr  int  exposed  on  tcrfyot  ships  shovred  the  following 
results t 

(1)  Be  >v7  Itc  3  such  OS  iTuna  and  tanks  wore 
rc  .ntlval  unoffsctod, 

(2)  Tbs  blast  ms  dostructi^  to  lighter  equipriOnt 
a<-  distarcos  cut  to  1500  to  2500  yards,  doronding 
Qci  size,  construction  and  presantation  of 
eieposed  surfaces, 

(3)  Feat  radiation  vns  rcspcnsibla  for  ian-age  and 
r.oss  of  light  conbustible  Itcns  up  to  distances 
of  2500  yards. 

(4)  The  effoct  of  shialdirg  ttus  Im^ortont,  Iteris 
which  when  directly  exoosad  sustained  dc."!a,'r3 
from  -either  the  blast  or  heat  radiation,  In  sens 
instances  -.rhan  shielded,  were  found  ur.darncei 
at  auch  closer  exposures.  In  sor.e  instances,  cf 
two  greupa  cf  similar  items  separr.tod  by  a  f^w 
feet,  one  was  destroyed  by  fire  while  the  other 
which  wrs  shielded  was  daaaned  only  by  sinreing 
from  the  fire  of  the  destroyed  group. 

(Q)  It  is  not  ©worthy  that  none  of  the  expected  cil  fires 
occuiT'id  oith-er  on  shirs  rencining  afloat  or  on  the  surface  of  the 
water.  The  shins  ;rtiich  sank  cn  Ablo  day  had  heavy  fires  but  it  is  not 
knowti  If  fuel  oil  \it:s  involved. 

3.  The  ;tires  noted  ?  t  great  distances  from  the  burst  are  of 

Speoljftl  Inteirest  al+.hou  h  the  Ires  in  thensol^’es  v/erc  inconsequential, 
A  apjclal  effort  Jj  bei;.?'  made  o  collect  informaticn  in  each  case  In 
the  hope  that  on  wjinlys.  3  of  el  will  nrevide  a  satisfactory  explanation 

4*  ^cr.csurea  (A)  ti-  '’ugh  (H)  herewith  comprise  the  soparcte 

renorts  of  the  torshricnl  groups  operating  in  the  organization  cf  the 
Director  of  Shin  Ifct.orial,  Those  reports  ccntaln  detailed  Infcmaticn 
In  supnort  of  the  rumrary.  sot  forth  above,  and  considerable  addlticnql 
information  of  Imoortrjico, 


« 
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JOINT  TASK  FORCE  OI^B 
(DIRECTOR  SHIP  MATERL'IL) 


Snbjx  Director  Ship  Ffcterlcl  Gross  Dosiare  Re^oirt  A-1  (Test  Able 
re-entry  pltis  five  (5)  doys  report). 


5»  All  techn  cal  rrr  ’jps  in  the  Director  of  Ship  Llaterial 

Or'^.nlzntlon  are  conttn  tng  in:  'lectior.s  of  ships  and  naterials  and  are 
making  snecial  studies  jf  cond^  Mens  rhich  developed  during  the  tests. 
No  attempt  is  made  at  this  time  to  dmv:  conclusions  from  the  tests, 
nor  to  make  recommendations,  pc  .ding  the  results  of  those  fiurther 
studies. 


/s/  T.  A,  SCLBETIG 

T,  4k,  SOLRERG, 
Rf»ar  Admiral, 
D,  S,  Itovy, 


@llDENTiAL 


C€8 


atazAU  OP  SHIPS 


GBOSS  12&I-UG3  BSPCBH 
T2ST  3Z£ 


6  JUL 1946 

JQ&IZ 


?.  X.  PoazsT,  Capt.  usn 


XKCLOSUHS  ''X) 


EBSGISTZHZD  50. 


t 


«  raracrocTioir 


1«  Tho  follovln^  ro^rort  of  /rrosi  dp-ipgo  to  tax^^t  shli^a  has  tccn 

corjpllod  frorz  Infonetlcn  and  data  obtained  frou  the  sources  listed 
below: 

(a)  iaz'al  Photograehs  taken  Innodlatol/  aftor  Klkn  Hour. 

(b)  2oport  of  Technical  Obeorvor  la  PBM  Charlie. 

(e)  Obeexvatlone  by  Director  of  Ship  Matorlal. 

(d)  Initial  Boarding  Teaa  Boports. 

(e)  CocLcandln^  Officer's  l-^jor  Daca^o  Reports. 

(f)  Proliainary  Staff  Inspoctloa  Reports. 

3.  Tho  shins  aro  dlridod  into  throo  categories  for  discussion  and 

are  listed  alphaboti cally  by  classos  In  oach  catogsry.  The  first 
covers  tho  vessels  sunk;  tho  socoad  covers  the  vessols  with  rajor 
or  significant  da.'Mgo;  tho  third  lists  tho  vessels  with  negliglblo 
danago* 


%■ 


mi 
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SAK4.K1  (Zx-Ja^anoae  CL)  -  Tho  Srkawa  bocano  vlBlblo  In  th:  sarial 
X>itoto^raph8  about  09-01-50  at  wl'.ich  ti‘o  aho  aorjoared  to  have  a  aorloua 
fire  la  tho  oztrono  atorn.  In  those  pi  oto^raphs  aho  aoena  to  bo  l^ln^ 

With  hor  longitudinal  ajda  about  30  do;  reoa  to  tho  ri;fht  of  tho  ajda  of 
tho  Pensacola.  Tho  Tochnlcal  Ohaorvor  In  P3M  Charlie  over  tho  la^on  ho. 
twoon  0950  and  1400  roportod  the  Spka’va  heavily  da.-::a>;od  r-dth  a  flro  aft. 

By  1700  tho  water  of  tho  lagoon  had  boon  clcarod  radio  logically  stiff  iciontly 
to  pomlt  approach  cloao  onotuh  to  tho  Schava  for  tho  Director  of  Ship 
Material  to  ohaorvo  tho  danago  fro.:  tho  loclp.l.oor  (aBS-42).  Chaervations 
waro  eontinuod  until  darlcnoaa  forced  tho  vdtkdrawRl  of  tho  Initial  Board¬ 
ing  tcaaa.  Tho  ainoratructure  aft  was  anaahed  do:«i  and  forv;ard  Into  an 
unrcoognlzatlo  /uaaa  of  twiatod  wrodeego.  On  tho  contcrllno  the  atom  vfas 

cruahod  Inward  ononlng  the  plating  alovo  and  bolow  tho  vator-llno  pnd  tho 

dock  aft  waa  cxruahod  Inward  along  tho  coatorllne.  Tho  atom  thoreforo  yfas 
open  to  tho  noa  hjr  at  loaat  ono  vortical  tear  about  13  Inches  in  ’.'Idth  at 
the  wator-llno.  At  this  tl-a  tho  vaasol  v.'aa  dovm  about  two  feet  by  the 
atom  but  did  not  appear  to  bo  aottllng  appreciably.  The  tons  of  tho 
after  turrota  worn  cruahod  In.  The  nalanaat  waa  brokon  off  falling  forward 

and  to  port,  Tho  forenaat  was  blown  forward  ard  bucklod  over  against  tho 

director  houie.  The  forward  towor,  v!hilo  still  standing,  v^aa  badly  dlstortod 
and  tom,  Tho  tops  of  tho  forward  turrots  wore  dlshod  In  a  fore  end  aft  V 
having  a  3  foot  naxlnun  doproeslon.  Tho  forward  faco  of  #1  turret  .also  was 
dlabod  In  soniovdiat.  Tho  forocastlo  dodc  was  wrinkled  to  a  daoth.  of  about 
18  inchos  at  frane  35,  All  llfo  linos  on  tho  starboard  sldo  wore  laid  flat. 
Indications  aro  that  tho  blast  strtxk  fron  abovo  and  sllghv  to  starboard 
of  doad  sstom. 


During  tho  night  the  draft  aft  Incroasod  about  13  foot  and  tho  vossol 
took  a  list  to  port.  Dosplto  tho  fact  that  tho  ship  was  still  dangerous 
radlologically,  an  attonpt  was  .^ado  to  tow  hor  Into  shallow  water,  Tho 
Adiooawl  wont  alongside  at  0906  on  the  nomlng  of  2  July  for  this  uurposo, 
Boforo  this  ooull  bo  accomplished  howover,  hor  list  Incroasod  dancorously 
and  tho  attenpt  had  to  bo  abandoned  aftor  novixig  hor  about  150  foot  astom 
of  hor  position.  By  0930  tho  list  had  incroasod  to  6  degrees  and  by  1000 
the  isaln  deok  was  awash  anid^ips  on  tho  port  aide.  At  1033  tho  Achonawl 
had  tho  Sakawa  in  tow  soourod  to  starboard  chain  and  pulling  astom  In  an 
effort  to  doiAy  turn  hor  and  got  tho  ship  doar  of  tho  target  array.  Tho 
Saloawa  thon  rolled  considerably  to  port  and  tho  atom  eomnencod  sottllng 
nore  rapidly.  At  1034  she  was  alnost  on  hor  mort  boam  and  about  75  foot 
of  the  atom  waa  subaorgod.  By  1035  she  was  subnorgod  tra  to  her  aaldshlps 
section  end  at  this  tlao  tho  atom  appoarod  to  have  rostod  on  tho  bottoa 
with  tho  bow  about  70  foot  above  water.  Broa  this  point  on  aho  sottlod  nore 
slowly  until  at  1043^  hor  bow  dlsappoarod.  Tho  olapsod  tlno  of  tho  obsor- 
▼atlon  was  9|-  alnutos,  Vhon  tho  Achonavl  oast  loose  the  Sakawa  had  boon 
noTod  astom  about  150  foot. 
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033  iiriIgByip  (imp’ll  ^  .  Tho  onl7  info  mat  ion  avallaiilc 

AadoMon  Ip  that  furnlahod  hy  photographs  froo  shoro-hasod  aKTaorlal 
eacovas*  Tho  fbllovln^  eo::ziont8  aro  hasod  on  pictures  taken  hy  tho  tower 
eanoras  and  on  a  sorlos  tal'on  hy  PBl^2,  on  filn  roll  94,  and  tho  tinos 
aro  thoso  of  tho  eanora  clock. 


Tho  fndorson  first  appoarod  out  ol  tho  enoko  cloud  {*t  09-01-50.  Tho 
hrldgo  structure  and  (-runs  appeared  oroct  hut  overythin^  cl  so  above  the 
forocastlo  and  super  at  rue  turo  dock  vns  r'.lasinr.  A  fire  was  humiiu:  Jx^at 
ahaft  tho  hrldgo  structuro.  By  09-03-53  the  firo  ap'oarod  to  have  increased 
In  intensity  and  was  suroadlnj:;  aft  alon«:  the  nort  sldo.  At  09-03-58  there 
was  a  oonsiderahlo  increaeo  in  the  intensity  of  the  fire  anldshlps.  By 
09-03-06  the  sholo  aftor  section  of  tho  ship  appoarod  in  flanos.  About 
09-03-12  tho  Anderson  started  listing  to  port  and  by  C9-03-27  tho  vccsol 
was  lying  on  her  beans  end.  Between  that  tine  and  09-03— i3  when  e.  cloxid 
obscurod  tho  ship  tho  Andorson  Ipy  on  her  oort  sldo  scokln^.  ’<hcn  tho 
vessel  reappeared  at  about  09-05-50  she  had  rolled  over  further  on  her 
port  sldo.  All  firos  woro  out  ard  thoro  was  an  Indication  of  aottllng  by 
tho  atoin.  By  09-06—46,  tho  last  photerraph  taken  ?n  this  scrloa,  only  a 
portion  ef  tho  bettoa  forward  was  vlalblo.  ^’hon  ?3M  Charlie  flew  ovor  tho 
lagoon  about  09—50  tho  Anderson  had  dlsaneoarod  corzplotoly  loavini-  an  oil 
slick  on  tho  water. 

Pictures  taken  by  eanoras  nountod  In  the  towers  of  Bi’clnl  end  BnjTi 
Islands  show  a  heavy  orploslon  In  the  location  of  tho  Anderson  about  3 
seconds  aftor  tho  burst  and  while  the  ship  Is  obscurod,  Tho  spoon  of  a 
destroyer  torpodo  tube  was  found  on  A3PC-i3  aftor  tho  test.  This  rivet 
conflnaitlon  to  tho  boliof  tha.t  vlolont  explosions  of  torpodoos  and  poss¬ 
ibly  depth  che.rgos  did  taI:o  place  on  tho  Andorson  and  contributed  to  her 
rapid  sinking,  Tho  Andorson  vat  about  200  yards  froa  tho  A?3C-13,  roiatlvo 
bearing  ABCd-lS  to  Andorson  about  300  dorroos. 


3«  (I)P367)  -  Tho  Inforcatlon  on  tho  Lanson  usod  horoln  was 

obtained  froa  tho  saoo  sorlcs  of  fllns  dlseussod  under  tho  Andorson.  The 
Laason  first  bocano  visible  about  09-03-13.  A  11, -^t  ha  so  was  apparent  aroiand 
tho  ship  and  in  the  lator  pictures  taken  about  09-06-35  thoro  was  Indloation 
of  a  heavy  fire  on  the  brldgo.  Snoka  fron  a  firo  on  tho  Arkansas  froquontly 
obseiarod  tho  Lanson  but  evldonoo  of  a  list  to  starboard  was  apearont  evon 
In  tlio  oarly  plotures.  Again,  as  In  tlxc  oaso  of  ^o  Andorson,  tho  stadcs 
and  ll^t  stqtorstruoturo  aro  aisslng.  Tho  last  pictures  of  this  sorlcs 
taken  about  09-06-46  ahow  tho  Lanson  lying  bow  on  to  tho  Arkansas,  alnoat 
at  ri^t  angloa,  and  Hating  to  starboard. 

Vhen  P3M  Charllo  reached  the  lagoon  at  about  0940  tho  Lanson  was 
lying  ovor  on  her  starboard  sldo  with  hor  bridge  structure  under-wator 
and  the  port  side  of  hor  bottos  abovo  tho  surface.  A  largo  oil  allek 
tilled  to  leeward.  Tho  Laneon  wae  etlll  floating  botton  \g>  idion  P3i 
Charllo  loft  tho  area  about  1400.  Tho  Laneon  wae  elfhtod  by  the  Boclalnor 
aftor  entering  tho  lagoon  about  1300  with  tho  botton  barely  ehowing.  It 
la  boliovod  that  aha  tank  shortly  thereafter  as  she  dsflnltoly  was  nlssing 
when  tho  lagoon  was  oheekod  during  a  qulok  tour  by  tho  Boclalner  about  1700. 
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TO8  Carll  first  appeared  In  the  serial 

Iphoto^rapha  about  09-0^01,  At  this  vine  the  tcbbcI  appeared  heavily 
on  firo  aoidshlpe  on  the  port  side  with  both  atacks,  the  after  kinn^cst. 
and  the  uppor  superstruotxire  nlealn^.  The  vessel  vras  still  burnln-^  when 
the  last  picture  of  this  series  was  tekon  and  was  llstln-p  about  5  decrees 
to  starboard.  Vhen  FBM  Charlie  arrived  over  the  lagoon  at  094C  the 
Carlisle  had  disappoarod. 


saismiAH  capa$7)  -  Tho  lllllrr:  was  not  seen  after  the  burst  and 
manner  of  her  ■inking  le  unknown.  In  the  pictures  t^icen  fron  P3M-2  betvci. 
09-01-S0  and  09-03i  thara  sure  soao  In  which  the  presence  of  ‘?n  oil  slick 
or  disturbance  In  the  water  at  her  berth  can  be  faintly  discerned.  Inform¬ 
ation  on  tho  nature  of  her  damage  and  nnaner  of  sinking  nust  await  diver's 
inspection. 
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B.  SRIT>S  VITB  MAJOB  OR  StaiTUICABT  BAiOaS 


AS0CAV3AS  (B333)  -  The  Arlcansa*  •’iffered  heav^  fron  "blaat  “hich 

apoarentlj  atruclc  the  ship  froa  a^;out  120  do-?ree«  relative  an^  froa  an 
eaj:le  above  the  horizon  of  about  30  derreee.  The  aaln  dpclc  aft  of  turret 
#6  la  llahed  do«m'^ard  about  Id  Inchea  and  the  voo.ien  deck  splintered, 
ibreast  and  between  turrets  3  and  4  the  sain  deck  le  diehed  sllrhtly. 
Superstructure  platlnjr  is  buckled  and  blown  Inward  'enerally  with  the 
worst  dasate  bein.;  alon^;  the  starboard  side.  The  forenast  tripod  is  not 
dam-red  above  ;naln  dock  but  the  star  oard  after  le^  is  torn  loose  fron  • 
the  second  deck  and  the  entire  structure  ia  loose.  The  attached  and 
surroun4ln~  house  etruct'iree  suffered  heevlly.  The  fore  to-naot  la  bent 
alEoet  double  and  leaning  aft.  The  naln  top'taat  is  blo’-'n  forward  .'nd. 
hanre  Inverted.  The  nalnnast  is  inclined  about  5  decrees  to  port.  A 
raasro  finder  on  firret  two  wae  d’.olod::ed  fron  its  foundation  leanlni’  to¬ 
wards  the  lirection  of  blast  and  ••as  pushed  off  the  t-irret  by  the  Initial 
Soardln.^  Team.  The  stedc  Is  collapsed  alon.;'  Its  fore  end  aft  axis  and  is 
blown  forward  and  to  port  lyln^";  across  the  supers  true  turcr  deck.  Ll  ht  end 
olsoallanaous  Itens  of  topside  flttlnxs  such  as  searchll  hts,  rai^r  and 
radio  antenna.  ;ear  lockers,  stanchions,  halliards  and  ll:ht  rl  ;.;lnk 
were  either  deaoliohed,  nlssin/p  or  badly  desared.  Many  weather  openin's 
whether  'oore  hatches  or  ventilation  o  ■'enin.ja  were  sev^rly  da-'s-ed. 

Paint  and  eurf«.cee  towards  the  blast  were  scorched  ond  bllrtcred.  Several 
small  fires  in  the  Army  QM  equipment  and  in  11  ■-•ht  corda  -e  were  observed 
on  Able  and  Able  plus  one  day.  Ho  sla-nlflcant  dana^e  roeultel  fror  these 
fires. 

The  forward  and  after  T'ieeel  Oenere.tore  are  operable  and  -’Ith  the 
exception  of  daaa.TS  to  the  boiler  caeln<sS  anb  uptaJeee  little  da-’C.r-e  to 
other  machinery  le  expected.  7lre-roon  floor  platee  and  -rratin.is  are 
oll.-;htly  dlearranred. 

The  ship  was  not  cleexed  radiolosically  \intll  Able  plus  one  day  whon 
the  topside  area  aft  to  turret  *3  w^s  cleared. 


Tlie  ehl?  suffered  no  flooding  or  lose  of  stability  and  so  far  ae 
Inspsotlone  to  dmte  have  revealed,  only  in  the  after  er.ctloc  where  the 
main  deck  la  dished,  is  there  an  aporeolable  amount  of  structural 
dama^.'s.  The  darna.^  doee  not  seriously  affect  the  overe.ll  etrenrtth  of  the 
ehlp. 


KAQATO  (Bx-Jaoaneee  BB)  -  The  ■*a'-.a^-e  suffered  by  the  Ha;5:ato  is  not 
ae  obvious  nor  as  distinguishable  as  thht  suffered  by  eone  of  the  other 
shlpe  for  the  following  reaeoni  Tha  ehlp  had  suffered  two  bomb  hits 
during  war  which  have  not  been  repaired,  and  the  Japanese  had  cut  off  the 
top  of  her  stack  and  cuoh  of  the  li>::ht  superctructure  eft  when  usln^  her 
ae  an  AA  defence  ehlp  In  Tol^o  Bay.  In  ;?eneral  the  remaining:  suporetruct- 
ure  was  diehed  in  an  distorted  in  varyla^  ds-^eea.  Tlie  remainder  of  her 
stack  was  flattened  in  on  both  sides.  The  forward  superstructure  tower 
withstood  the  blast  well  ae  a  unit  but  the  after  port  s'lrfaces  were 
dished  in  varying  de^ees  dependent  on  the  wei^t  of  platliK*  The  fore 
top  raa^-f inder  was  dislodged  from  its  eixoulsr  track.  Some  snail  fires 
from  cordage  and  raleeellaneoua  gear  did  no  st.^ifioant  damage. 
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vaa  no  apparant  daMg* 


mmm. 

>  daaafa  to  tha  li 


hull  atrueture  and  no  flooding. 


Tha  ahlp  waa  radio lof lea II7  dan4(arous  on.  Ahla  day  hut  the  radiation 
dacayad  to  aafa  liolta  hy  141S  on  dbla  plua  one  day* 


3«  tTS3  tZ7AIlA  (£3^6)  «•  The  principal  atructural  dsnaje  to  the  8tr^'’xth 

hull  ci  the  iiia>t<s.u.<i  xa  tha  general  deflection  of  the  naln  dech.  This 
deflection  varlea  from  several  Inches  at  the  stern  to  nerliglhle  or  none 
at  the  bov.  There  la  a  rectangular  hole  In  the  port  aide  of  the  -a in 
deck  near  ai-aldahlpa.  This  hole  la  aoproxiaately  20  feet  by  20  fec-t 
square  and  waa  due  prln^rlly  to  the  location  at  this  point  of  n  ;lpta, 
raoovaole  for  handling  of  cachinary.  The  dock  in  this  are  -  is  not 
aujported  ae  well  ae  elsawhera.  Abaft  of  forrat  the  main  deck  v?.3  forced 
down  hy  the  eiploalon  but  ret-  med  a?nost  to  its  norapl  roaltim ,  le-vini 
general  failure  In  the  stanch' one  be' veen  the  cain  and  second  dec’.:  in  this 
area.  There  Is  a  alight  dish  in  tha  ilda  plating-  on  both  the  ,ort  o„d 
sterboard  quarter  In  the  oxtr^ne  eteri.  ^‘ona  of  theao  f?lluro3  aori-iusly 
affect  tho  overall  atructural  etrength  of  the  thin. 


There  wae  no  apparent  loakage  of  water  into  the  shir). 

Above  the  aain  deck  thoro  is  general  blast  danrge  to  vont  ^-acto, 
platform  run  shields  and  xlicel'’anooU8  atowngos  and  flttlnfs,  ®r.d  c;.ton- 
slve  dana-re  to  tho  snoke  stock,  llde  forenast  structure  is  t--'i=itcl  2nd  -rnn 
tubs  are  distorted.  The  almlona  crano  is  bucklod,  Alrplancj  “t  thi-. 
item  were  deetroyod  at  was  all  of  tho  Anc;’  equipment  ax-.osad, 

Tho  after  face  of  tho  aunorstructure  ia  blac'/tonod  as  is  also  tho  paint 
OB  the  tops  of  the  two  after  turrets.  There  la  genorel  scorching  of 
wood  docking, 

Tho  whito  paint  and  all  paint  in  all  forverd  t-urrots  appe^^ra  to  bo 
in  parfact  oondition.  Tho  oquipnent  found  a-ppoera  to  bo  in  good  condition. 
There  aro  some  scotch  marks  on  surfeooa  eft  of  tho  bridge. 

Tho  port  aide  platixig  of  the  Sevada  ia  blaekcncd  to  a-  oolnt  abdut 
1/3  tho  length  of  the  ahlp  from  tho  bow.  The  atarboard  side  is  scorched 
onlj*  slightly  forward  of  the  etorn. 

Blast  prasBure  has  sorlotisly  damac;ed  ataeka  and  uptakes.  Casings  of 
all  boilora  voro  also  damaged.  Eopalre  now  underway  will  perr.it  lirhting 
off  one  boilor,  and  operation  teat  of  machinery,  all  of  which  aopocre  tc 
be  in  satisfactory  condition  will  proceed  shortly. 

4.  vag.g.  .yas-iaga^l  -  Tho  Kew  York  suffered  no  material  dLinavo  ^'hlc'n 

would  htvo  appreciably- af foot ci  her  t  clllty  to  conduct  offensive  action. 

The  Kurk  III  fire  control  radar  anteruia  on  tho  after  fire  control  tower 
was  dislodged  from  its  tum*>teblo,  an'-  fell  to  the  port  boat  dock.  The 
antenna  could  be  replaced  and  o'peratod  by  ship's  force.  Tho  lov/er  inboard 
boilor  casing  panels  nuabor  3  ard  4  boilers  wore  blown  off  and  on  boilers. 
1,  2,  5,  and  6  wore  slightly  distorted  outward.  Other  damage  ccnslstod 
of  auporflclal  liehlng  of  light  etnicturo.  Tho  blast  cxid  heat  cp^'.-  rcntly 
hit  tho  ahlp  from  156  degroea  roletlve  as  evidenced  by  the  scorching  ».nd 
bll3torir.g,of  paint  and  indication#  of  distortion  in  light  atrueture.  ^ 
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Two  topaido  fires  are  believed  to  have  been  caused  by  tho  direct 
ettfct  ofthc  boob.  Tho  first  started  apDsrently  In  the  kapok  pei’ln? 
on  tho  towing  bars  of  tvo  seaplano  recovery  sleds  stoved  a  .ainst  the  after 
starboard  side  of  the  secondary  firo  control  to’^^e:'  and  constiasd  the  sleds. 
Tho  second  starte<l  In  the  port  fla^  ba^.  The  origin  of  this  a.,ccnl  fire 
Is  Byaterloua  since  there  la  no  evidence  of  flash  heat  In  tha  vicinity. 

There  Is  an  indication  that  some  forelm  natter  fell  Into  the  ca-;  ^nd 

liquified,  .^urhln?  material  from  the  fla^  ba.;  fell  to  the  '•'ocd‘:r.  deck 
below  where  It  limited  the  art  '  QM  Corps  test  rraterlal  and  chr.rrcd  the  deck. 
■Jo  secondary  .laoa^e  resulted.  1  roo  these  fires. 

The  JTf  w  York  wts  rad^lo.tlcr.lly  sa:  0  vjicn  boarded  on  Able  dey.  It 
Is  believed  that  except  for  casualtle.-  which  nlirlit  have  result'  i  te  exposed 
personnel  end  In  the  boiler  rooms  as  result  of  flaro-backa  the  i.‘cv  York 
would  have  suffered  ne<ll-:lblc  Isn-lrmcnt  of  military  efficiency  had  ehe 
been  In  action  at  tho  time  of  blast. 


5*  OSS  (BB38)  -  The  Pennoylvf  nla  suffered  no  major  naterl*’! 

damage.  There  Is  soaie  dlshln-?  of  fle.t  ath-’ortshlp  bullcieads  and  sexc  dis¬ 
tortion  of  boiler  casln>  and  of  the  outer  casing  of  the  pr.oko  pipe.  The 
wlrs  qratln  s  of  tha  weather  deck  ventilation  openlnss  arc  '‘storted  and 
tone  damage  haa  been  suffered  by  Interior  ventilation  ducts.  There  Is  posa- 
blllty  of  alsall.^nmont  of  the  frcsh-’*ntcr  ou  ps  but  this  has  not  yet  been 
.  astabllahad,  A  secondary  fire  In  the  Army  Q,M  Corps  socclnens  burned  the 
wooden  deck  betvaen  frames  60  and  70. 

The  direction  of  heat  and  blast  as  Indicated  by  the  flash  heat 
soorohih^  and  bllsterin*^  of  ^^Int  end  the  dlshln;  of  11 /.ht 'structure  was 
froai  220  decrees  relative. 

Tbs  '*onnsylvania  was  rsdiolOiCiically  safe  when  boarded  on  Able  day. 

There  was  no  floodin'  or  loss  of  strsn::th.  ’flth  tho  posslblo  exception 
of  possible  personnel  oasualtles  as  noted  undor  tho  Jew  York,  tho  ship 
would  have  suffered  no  appreciable  loas  in  military  effectiveness. 


$0  TJ3S  I2!Pr"15iniSl\^Cl!  (C7L22)  -  The  Inr'cpondcnoo  is  the  most  severely 

damaged  of  the  ships  rcmlnln.';  and  bar  suffered  very  soverc  dema^^e  to  struc¬ 
ture.  eqalpaant  and  flttlivs  rbovo  the  hanrex  deck  level.  This  dema^-e  has 
little  or.no  of  feat  on  thn  etnctural  etrenisth  of  the  ship  ?lr6  r  itself. 

The  principal  damSsS  to  the  stronsth  hull  of  the  Independence  le  at  the 
eztrese  sfter  end  of  the  port  elds  platliu;.  At  this  point  there  Is  heavy 
daan^  with  heavy  distortion  and  destruction  of  sholl  platln-::  framing  from 
the  water  line  to  the  fll'';ht  deck,  with  a  short  section  of  the  efter  port 
eoraer  of  tho  flight  deok  bent  upwards  to  a  point  some  12  feot  above  tho 
original  level.  The  daas.rs  at  this  point  Is  xuusual,  particularly  because 
althouiCh  sxtrsssly  severs  It  le  also  localised,  in  an  area  soma  SO  feet  in 
diameter. 
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039oaod  thsll,  OA  the  Indepondence  Is  composed  of  relat  17017 
platlc^,  foraing  an  external  tlister  added  to  the  cruiser  hull  when  this 
desl^  was  created  trj  codification  of  the  original  cruleor  do8l.rn.  This 
ercpoeed  plating  Is  relntlvel;'  light  and  has  been  dished  fron  anidshlos  to 
the  atom  on  the  port  side.  This  dlshod  plating  la  9;:temal  to  the  main, 
strength  shell  plate  of  tho  original  design  and  It  la  not  corr?ldcrod  th^t 
this  dishing  aerlousl7  effcctc  tho  strength  of  the  ship's  glrdor.  Tho 
force  of  the  a3q)lQ8loa  has  caxiacd  a  deflection  to  starboard  of  tho  tow. 

This  dofloctlon  la  ovldoncod  ty  a  vortical  bticlcle  on  tho  starboard  sido  at 
approxlnately  40  foot  from  tho  atom.  Tho  stora,  from  a  point  aft  of  the 
after  buUcnead  of  tho  hanger  haa  also  boan  doflectod  to  starboard  to  an 
angle  prascntl;*  oatlmatod  at  approxlmatol7  0  to  3  dogrooo.  This  deflection 
of  tho  stem  la  ovldoncod  1/  a.burhle  In  the  starboard  side,  and  by  oev.r?,! 
corresponding  buckles  in  the  main  dock  In  tho  after  elevator  veil. 

Above  the  main  deck  tho  damage  to  tho  hangar  sldo  walls  pzd  to  tho  iligh 
dock  la  oxtenalvo  aJid  would  ro^-ulrc  conplote  rebuilding  of  this  orruot’.u-u. 

The  load  exerted  on  tho  underside  of  tho  fllc-ht  dock  and  Its  glrdor  suj'orts 
In  blpet  prossurc,  appears  to  have  coon  sufficient  to  c.'^uae  ccrrploto  fr'il'nro 
of  those  structural  monbars  in  alno  it  evory  Instance,  In  the  n?.in,  •ho-':v;  r, 
failuro  h£9  not  progressed  to  a  point  which  will  prevent  roasonably  aatic- 
fretory  analysis  of  tho  action  of  tho  structure,  vrnilo  tho  stren-th  of  tho 
strocturo  has  beon  completely  destroyed,  nrellalnar;'  examination  of  the  ty^es 
of  structTiral  failures  Involved,  Indicates  that  tho  design  “s  v/holo  1-, 
well  br.lar.cod  and  that  there  aro  no  significant  points  of  particular  v^aic- 
nese* 


All  hangar  side  roller  curtains  and  all  shelter  plate  of  the  nort 
hangar  wall  has  boon  blown  In  oxcent  in  3  panels.  The  damage  to  tho  st'-r- 
board  side  structure  of  this  typo  Is  considerably  less,  roth  olovntors 
have  b^'cn  blown  ororboard  and  have  dlsnpooarod.  The  ship  fittings  and 
oqulumont  Inside  tho  hangar  wore  alooet  totally  doatroyod.  Arresting  gc?r 
units  suinortod  In  the  ovorhoad  in  the  hangar,  have  fall  on  do\/n  and  aro 
lying  on  tho  hangar  deck. 

All  equipment  exnoaad  for  teet  in  tho  hangar  was  almost  comuletoly 
donollshed.  It  la  notable  that  for  an  a'vor^eiablo  distance  aft  of  tho  forvan 
olarators  and  forward  of  tho  aft  olovatora,  dsimago  to  tho  supoortlng  stracturi 
was  apparontly  rellaved  by  the  rolorso  of  proasure  through  tho  olovator 
opening  In  tho  flight  dock. 


forward  of  tho  hangar  and  abovo  the  main  deck,  thero  la  oytonsivo  .ron- 
eral  dlaplacoment  of  lookers  and  furalturo  throughout,  tho  living  spaces,  Ono 
door  looetod  on  tho  rwrt  sldo  Jxxat  forward  of  tho  hangar  and  one  dock  level 
above  the  hangar  deck  was  blown  Inward  carrying  ahoad  of  It  jolnor  bullchoads 
and  mlsoollanaous  gear. 


A  fire  and  low  order  e;q>loaion  of  twelve  Mark  XIII  torpedo  wer-hosda 
oocxirred  Just  aft  of  tho  after  bulkhead.  This  saxisnd  dama.^o  and  bulging  to 
tho  after  bulkhead  of  the  hangar  dock.  TI  fire  Itself  created  heat  which 
burned  a  oonsiderablo  area  of  the  wood  docking  of  tho  flight  dock  abaft  tho 
aft  elavatora,  Tho  flight  dock  as  a  whole  was  slightly  ecorchod  by  the  flrsh. 
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Torwapd  of  the  fon^ard  elevator*  there  le  rtlc'tlvoly  little  distortion  of 
the  fll:'ht  deck.  Between  elevators  the  pressure  In  the  hen^a.r  belo'**  has 
caused  hul^lns  of  the  flight  deck  an’.  Its  ^srlr-er  suooorts.  Theae  virdcr 
support*  huckled  sharply  at  the  c  ntorllnc  c-ualnr;  a  sharp  rld.rc  alonq 
which  the  wood  plaalcin;,*  of  the  fll  bt  leek  w-s  brok;n  sharply.  This  rid-:c 
1*  approxlof.tel.y  10  feet  aho'cj  the  normal  line  of  the  fll  ht  deck  level. 

The  general  conto'ur  of  the  f  ll-:ht  deck  surface  Is  lrre-,ulc.r  b^'two.  n  the 
clevc.tor*. 

Abaft  the  after  elevators  a  larce  area  of  the  fll.ht  d-'ck  ’-'-jod  has 
boon  burned  and  the  deck  Is  dlatorto’  uo’-’.-rls  boc  uoc  of  the  sc'crc  local 
daaa^o  at  stern  previously  discussed. 

aU  fll'dit  deck  .sallafles.  arre^tln-  -ear,  oper.'tlni;  acchaniems,  -ur. 
sponsona*  piping  and  siillcr  eoulpm  nt  icmollnhed  or  severely  ac.riA;lcd 
on  both  side*  of  the  flight  dock.  All  aaterii  1  Qxoos'd  on  tlic  flight  d-ck 
was  demolished  or  blown  ovorboexd.  ’.!=.rk*  cn  tho  deck  Ind-'cuto  that  a  h  r  to 
tank  full  of  w.iter  on  the  port  side  erxd  '••ciuphi.'r  aporoilaately  50  ton*,  was 
not  blown  overboard  but  slid  from  port  side  conolctely  i  cross  the  ^cck  md. 
fell  overboax  upon  reachln;;  the  starboard  sdro, 

Tho  radar  antenna*  and  other  raest  fittings  '••e‘Te  Movui  C'^erboard  lef.vln«: 
only  the  Island  structure  Itsel*.  In  suite  of  this  severe  d.m;.r:e  to  the 
external  attrchoents  of  the  isl  nd,  th  intern.-l  flttln.it  ’•'•’re  In  -.unerel 
..undisturbed  with  the  exception  f  the  .•'avy  navi^e.tor**  table  vhich  ’''oa 
apparently  not  well  secured,  ar  slid  '^ross  the  room#  Glass  i.lrpcrts 
at  thlft  level  were  not  cracked  r  brok(  \« 

The  airplane  crane  rem.'.ined  on  boat '  but  wfs  leanln.^  sll..:htly  to 
sterboard# 


All  4  stacks  had  been  blo'^n  down  below  the  level  of  tho  fll  Jit  deck, 
and  severely  damaged. 

The  pressurs  within  the  hanpar  caused  dishing  of  the  deck  Itsolf  and 
In  turn  forc.'d  the  main  deck  downwerd  In  this  frea  ceuslnk  aome  <'an£4:e  to 
stanchions  and  supporting  structures  beneath,  between  tho  main  and  second 
decks  only. 

The  blast  pressure  entered  ventilation  systems  and  In  addition  to 
deaollshln.^  ventilation  trunks  within  the  baosar  passed  Into  three  trunks, 
which  were  then  blown  out  in  spaces  below  the  main  deck. 

^'Ith  the  exception  of  tho  damage  to  the  stacks  from  hanpar  deck  upvrrd, 
thsre  is  no  sl-rinlf leant  daaa.$e  to  stacks  or  boilers.  Fire  room  pratln.';a 
are  somewhat  dls  ?l;>cad* 

The  forward  Diesel  Generator  was  started  and 'operated,  end  some  dec- 
tric'l  rohipment  Wes  pL^eed  in  operation  on  tbs  afternoon  of  5  July  as  soon 
as  the  ship  had  been  opened  up  by  the  ship's  forces. 

\ 
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Tho  ship  at  prsaont  hat  a  list  of  apnroxlDatoly  6  degreca  to  starboard 
potalbl;'’  cauaed  by  the  gonoral  aovenest  of  atruoture  arid  heavy  O'-uipmnr.t 
abova  the  haagar  deck. 

Tho  preliminary  examination  of  stability  Indlcatos  no  apprr'Cir-.blo 
change  In  the  ahlo’a  condition  In  this  rosooct,  vlth  cotlriptod  of  3,25  foo 
bated  on  an  obaorvod  period  of  36C  do.preo  roll  of  11  seconds, 

0^  to  tho  protent  tino  it  has  not  been  possible  to  obtain  a  checl-c  on 
the  alignment  of  machinory.  Cortaln  areas  in  the  after  end  of  the  ship  ha^'o 
not  b- en  cleared  railologicell-'^  and  iotailci  e  ^-jnlnation  has  been  i-po?3icle 
in  otecrlng  conrpartnenta  and  ainilar  spaces. 


Thers  la  aoao  Indlcaticn  that  ^last  effect  at  after  end  of  tho  ship 
may  have  had  an  upvard  coaponent. 


US.d  dAHiJQGA  CV3  -  While  natcrlal  danago  to  the  Saratora  vat  clr.or, 
a  caeualty  to  her  ono  elevator  night  heve  greatly  re^^rxed  the  mili¬ 
tary  efflcioacy  of  tho  ship  until  It  v^.s  cor;ectad.  The  elevator  ras  so- 
cured  In  the  and  locked,  position"  for  tho  tost,  ^fter  the  test  it  was 
diacovored  that  tho  olevator  r,latfona  was  dished  slightly,  V.’hon  an  attempt 
was  mado  to  operate  it  after  tho  tost,  it  was  found  that  after  four  feet  of 
downward  traval  tho  fore  and  aft  cguallzlng  shaft  and  pinions,  neshinn  ’■'1th  t'. 
stationer;*  vertical  main  racks,  had  b,cn  displaced  fon-ard  nppronicatcly 
onc-<iuartor  Inch.  Tho  sain  ninlon  {.o’igod  l.srpo  pieces  of  metal  from  the 
au:elliary  rack,  Tho  olevator  was  roturned  to  the  flight  dock  and  locked, 
r'o  f'JLTthor  attempt  will  be  mado  to  oporatc  it  \intll  the  full  'intent  of  tho 
dcraagomoat  is  dotormlned  and  corroctod.  Aside  from  glass  being  broken  in 
tho  OvC.D,  booth  on  tha  flight  dock;  the  flight  deck  Itself  being  charred  to 
a  dopth  of  about  2  laches  cotve.-'n  frames  1C3  to  112  port  whora  .Ira:'  Corps 
spocimans  turned,  and  the  shoorlng  of  tho  elovatloa  securing  pin  for  tha 
3M  antenna,  no  other  danago  has  boon  discovered, 

Tho  ship  was  slightly  above-  tho  24  hour  tolerance  of  radiological 
safety  along  tho  port  side  of  the  flight  deck  whon  boarded  Able  day  but 
■  some  of  this  may  be  attributable  to  an  upwelllng  of  radiological’ y  'nnsafo 
water  In  tha  vicinity  at  tha  tlmo  she  waa  boarded.  The  Island  atruct’ora 
and  hangar  docks  were  within  safo  limits  and  tho  entire  ship  was  cltarod 
on  tho  nwrnljig  of  Able  plus  one. 

The  Dloaol  J>cnorator  which  was  In  operation  at  tho  tlmo  of  tho  tost 
was  still  running  whon  the  aliip  was  boarded  at  1335  on.  Able  day. 

Vbjj  Pjfli'fiAOQLA  (CA24)  -  The  Poncacola  Is  tho  most  hosvlly  damaiod 
cruiser,  Tho  pattern  of  flash  hoat  scorching  and  blast  damago  Indicate  tho 
blow  cams  slightly  from  above  and  from  165  degroos  relative.  The  most  soriout 
structural  damage  occurrod  to  the  main  dock  in  tho  well  between  the  forward 
and  after  intakes  at  about  frame  6S, 

^  wgmm 
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Her®  the  main  deck  between  the  stringer  efifS&Ve  is  dished  downward  to  a 
depth  of  about  3  feet  on  the  centerllna.  There  is  a  transverse  crack  In 
the  way  of  the  after  edge  of  the  forward  uptakes  which  'oea  not  reach  the 
stringer  strakes.  The  stringer  atrake;  la  this  region  whow  slight  trans¬ 
verse  wrinkles.  The  nain  deck  aft  Is  >'.l80  sererely  dished  in  and  in  aone 
placea  ruptured.  Between  the  aain  and  second  decks,  stanchions  and  bi’lk- 
heada  are  buckled  and  twipted  in  the  way  of  the  dishing  of  the  caln  deck 
but  dacage  to  the  second  deck  la  miner.  Only  in  the  after  engine  room 
where  one  of  the  centerline  stanchions  shows  a  slight  bow  and  in  ths  way 
of  tl'.a  holler  uptakes  is  th^re  apparent  daiaage. 

Light  superstructure  snclosuros  are  extenelvoly  battered,  ’leather 
door  and  door  frames  ruffered  general  Irmaga.  Aluminum  atruct'ores  in 
pp.rticuLar  show  no  resistance  to  ble.st.  Both  stacks  are  crushed  and  hlc'./n 
forward  and  to  port.  The  pole  mast  is  bent  forward  and  to  port..  A  fire 
in  the  Army  QJ-I  Corps  specimens  burned  through  the  wood  deck  on  the  after 
port  quarter. 

machinery  iemage  is  e.pparently  confined  to  the  boilers  casings  and 
uptakes  which  are  sevaroly  distorted.  A  jury  rig  st-'clc  is  being  mm’uftc- 
t’ored.  Repairs  to  one  boiler  are  bring  undertaken  in  order  to  provide 
steam  for  auxiliary  p'orposcs  and  for  testing  the  cachi.nery.  The  Cicsel 
Geo.cra.tora  are  in  operation  providing  power  for  lighting  and  some  ventila¬ 
tion  for  the  crew. 

The  ship  suffered  no  flooding  or  loss  of  stability.  It  is  considered 
that  some  reduction  in  longitudinal  strength  has  resulted  from  the  rain 
deck  (L-nage  amidships.  The  vessel  was  radiologically  dangerous  on  Able 
day  but' radioactivity  decayed  to  safe  limits  by  the  aftsrncon  of  ^bls 
plua  one  d<.y. 


iTJGiZ.  vSr-G'flry.rn  CAi  —  The  ..material  demago  suffered  by  the 
Prlnz  iugen  was  of  a.  superficial  naturo  Out  quite  extonslve.  .The  ship 
was  hit  by  the  blast  and  hept  almost  oow  on.  The  relative  hearing  WrG 
estimated  at  about  355  degrees  from  the  scorching  of  eii^osed  s’irfacas  rnd 
dishing  of  light  stiucture.  The  fore  topmast  waa  bent  ellghtly  aft  and 
splintered  at  the  base.  The  main  topmast  carried  aw.-^y  .^nd  is  hanging  by 
the  etays.  All  radio  antennae  and  most  of  the  8igr.al  halliards  war:  carried 
away.  One  r?d.lo  antenna  trunk  on  the  stp.ck  was  dislodged.  Tho  windshields 
on  tl'.e  opan  bridge  were  tom  loose  and  tho  hangar  ha.tch  cover  wr.a  hlovm  down 
Into  the  hangar.  Life  r»fts,  fir©  hose,  bedding  and  other  loose  -epr  gen¬ 
erally  were  adrift,  and  the  dock  was  littered  with  broken  glass  from  the 
torpedo  tuhis  and  instrumentation  nlrrore.  On  the  superstructure  deck  level 
bullchead  52  was  deflected  slightly  forward.  The  nc.chlnery  plant  v/=8 
■undh'magod, 

’■'lien  bo -r dad  on  Able  plus  one  day  there  were  indlcrtlons  of  radio¬ 
activity  but  none  of  a  dangerous  oagnitxuie. 

?ersOiu\al  casualties  tonslde  end  the  I'oo-  of  communication  facilities 
would  liave  reduced  nllltery  offlciency  to  sone  extent  for  a  short  whila. 
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XO.  T733_SALT  Ugg  CITY  (C^-2S4  -  Damage  to  -the  Salt  Lake  City  follwa 

the  same  general  pattern  ae  that  to  the  Pensacola.  The  extent  however* 
la  eoinewhat  leas.  The  ehlp  took  the  hlov  from  about  340  degrees  relative 
ae. Indicated  by  flash  heat  ecorchlng  of  exposed  surfaces  and  by  the  pattern 
of  blast  damage*  The  forward  stack  is  missing  entirely  and  the  after  stack 
has  been  blown  over  to  starboard.  The  mainmast  is  bent  forwerd  and  to 
starboard*  Dishing  of  the  main  deck  and  the  distortion  of  superstructure 
bulkhead  closely  resembles  that  on  the  Pensacola  but  is  less  pronounced. 


Damage  to  the  uptakes  ani  boiler  casing s  while  not  so  severe  as  in  the 
Pensacola,  repairs  to  the  casings  and  untakes  and  the  installation  of  a 
Jury  stack  will  be  required  before  a  boiler  can  b*e  lit  off.  Th-a  Diesel  'Ten- 
erators  are  in  operation  and  damage  to  the  remaining  items  of  machinery  is 
not  apparent. 


There  was  no  flooding  and  the  stability  is  unaffected.  It  is  considered 
that  some  reduction  in  longitudinal  strength  has  resulted  from  the  dt'-uarc  to 
the  main  deck  amidships. 

11*  ySS  5  ( nryn n }  The  Hughes  suffered  general  topside  damare  from 

blast.  Indications  are  that  .he  blow  came  from  slightly  to  port  of  the 
centerline  and  after  surfacop  are  ho  ivily  scorched.  The  stack  and  uptakes 
are  crushed  and  torn  and  in  aenoral  forced  forward.  The  foremast  is  buckled 
and  bent  forward  at  the  bridge  level.  Light  superstructure  plating,  weather- 
tight  doors  and  topside  fittings  suffered  general  distortion  and  damage. 
Aluminum  doors  and  plating  suffered  r.oet  heavily.  There  is  some  dlshia.s  of 
the  ain  deck  aft  of  number  4  gun  between  the  main  deck  stringer  strakos, 
with  evidence  from  scratch  gages  in  this  location  indicating  at  least  six 
cyclic  flexturci  of  the  sain  deck  with  respect  to  tro  first  p3a  tforr.deck. 


Damage  to  the  uptakes  carried  down  into  tho  boiler  casings  which  are 
bulged  and  cracked.  Hepairs  now  in  progress  ere  necessary  to  permit  lighting 
off  one  boiler.  Operability  tests  of  machinery  will  then  proceed.  Tho 
Diesel  Genorator#  operated  upon  re-boarding  and  the  roraaliwier  of  the  machinery 
plant  shows  no  apparent  damago. 


Tho  Hughes  euffored  no  lots  of  stability  nor  was  thi^re  any  flooding. 
The  vessel  was  radiological ly  safe  whon  boarded  on  Able  plus  one  day. 

(DD404)  —  Damage  to  ths  Hhind  is  aoet  apparent  in  exposed 
light  struoture.  Tho  direction  of  heat  and  bla  st  appears  to  havo  been  from 
about  75  dogroes  relative.  The  stack  was  blown  overboard!  the  mast  is  bent 
aft  aad  sli^tly  to  port  except  for  the  top  which  has  a  kink  to  starboard. 
Superstructure  arfl.  bulwark  plating  is  generally  dished  in  on  tho  starboard 
sldo  in  soiDo  casos  sevoroly  enou^  to  cause  toars  in  the  panols  and  soams. 
Weather  doors  on  the  starboard  sldo  and  somo  of  the  woather  doors  on  tho 
port  side  worn  dished  inward. 
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Th«  spring  loaded  escape  hatches  to  the  ciachlnsrj  spades  in  the  naln 
deck' were  fopnd  open  with  the  hatch  dogs  undamaged,  although  they  were 
closed  prior  to  test.  There  Is  Indication  of  nlnor  panel  dishing  in 
the  light  shell  plating  forward  on  the  starboard  side. 

Machinery  damage  appears  to  be  confined  to  the  uptakes  and  boiler 
caising  but  despite  this  damage  and  the  loss  of  the  stack  the  ship's  force 
was  able  to  light  off  a  boiler  and  get  up  steam  upon  re-boarding. 

There  was  no  flooding  and  no  loss  of  stability.  'Jo  loss  in  longitud¬ 
inal  strength  la  apparent. 

Although  cordage  about  the  decks  is  ecorched,  there  oppearc  to  hare 
be^n  no  flrps  except  a  gun  bl'.omar  o-  the  after  mount. 

The  3hlnd  was  free  of  radiologlcf  '  hazards  when  boarded  on  Able  'lue  one 

day. 


13.  7SS  BALPE  TAI30T  (D!?290)  -  Dana ^e  to  the  Halph  Talbot^ x^es  almost 

entirely  ax’uerf Iclal.  The  flash  heat  and  blast  as  indicated  bv  scorching 
and  distortion,  appears  to  hare  cone  from  aft  on  the  starboa-rd  side,  Tha 
mast  Is  bent  forvard  aj^d  to  port  and  the  starboard  after  stay  has  parted. 

The  stack  is  bent  slightly  fonvard  end  to  port  and  the  outer  casings  of 
the  8t'»ck  and  xjotakas  are  dished  in.  Dishing  of  llcht  auperatn-cturs  ol;^.tlng 
on  the  starboard  side  varies  in  eercrity  with  the  thickness  of  t’.»  elating- 
and  its  angle  to  the  bla.at.  Man:*  radio  antonnaa  are  down.  The  dome  of  the 
36"  searchlight  -is  broken  end  Incllnod  ladders  are  distorted  in  vox^'lng 
degrees. 

The  crew  was  able  to  light  off  boilers  on  reboardlng  '.nd  Inyestigatlons 
to  date  reroal  negligible  machinery  dana^o. 


! 

r 
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The  ship  suffered  no  loss  of  stability.  There  was  no  flooding  and  long- 
Itvullnel  strength  is  xinimpalred. 

The  Talbot  v;aa  free  of  radiological  hazards  when  boarded  on  Ablo  plus 
one  do;-. 


« 


14.  usa  SSaTS  (S3305)  -  The  Sfcxta  Was  the  only  submarine  to  suffer  any 

aporoclable  damage.  •  all  of  the  light  self  flooding  supcrstnicture  v’ae  ^i.ner 
oriuEplcd  in  to  a  twisted  mass  o  ’  wreck  ge  or  swept  away  conplettly.  Aft 
of  the  corr.iEg-towcr  It  is  entivoly  gore.  The  half  inch  special  treatment 
steel  bralverks  around  the  open  ridge  f  bove  t'ne  conning-tower  ere  folded 
for-.erd.  The  periscopes  end  periscope  aheare  are  bent  forward  and  to 
starboard  and  from  the  position  of  the  other  damaged  structure  it  a  :oerra 
that  the  blot*  the  Skats  recslvsd,  came  from  above  and  from  a  relative 
bearing  of  about  196  degrees.  One  curious  aspect  of  the  Skate's  damage  is 
that  there  le  absolutely  no  ovldance  of  scorched  paint  or  any  other  indica¬ 
tion  of  flash  heat. 


The  prearure  hull  en'  connln-::  tover  of  the  Skate  are  ’ondaas  ed.  Four 
neln  hallaat  taoka  flooded.  Kuinber  7  flooded  when  a  nearby  -ze^r  v?a  Jeaunod 
a^lnst  tte  vent  valve  luehln^  it  open,  Fusibers  2E,  2C,  and  2D  flooded 
throoi^h  the  aaivo^o  air  fittln's  vhlch  were  '’^.ne^ed  when,  the  aupcretracture 
tore  away  from  the  atrcn.vth  hull,  Adoqur.te  reserver  buoy.ncy  remained 
deaplto  thla  flooding  and  the  vosacl  wrs  ncr.-r  In  denser  of  pln’cinq.  -he 
three  de.TOc  starboard  list  on  the  S’xtc  after  tho  test  waa  caused  by  the 
dlsplacem-.nt  of  the  periscope  shears  end  the  remaining  superstructure  to 
sterboerd  and  by  the  unsyTaotrical  floodln-p  of  the  main  ballast  tan;<s. 

The  port  min  mufflers  ere  mlsslnr  and  the  a-ixlllsr;'’  en.;lnc  muffler 
is  adrift.  The  starboard  main  muffler  Is  intact.  ’11*10  the  oort  outboard 
exhaust  vrlvea  arc  'laiortci  the  atrrboard  v-lvcs  are  Int-^.ct  •nd  operrble. 
Because  of  the  rather  spcctrcnlar  appearance  of  thr  topside  d:.ma--c  rnd 
boeautc  the  Skate  was  extremely  r.ptlv  -  re.dloloclcally,  she  vas  toved  in  to 
shallow  water  off  Enyu  Island  -nd  beached  on.  Able  plus  one  day. 

The  Skate  wi  s  dcnacrously  radioactive  imtll  Able  plus  three  dal.'s  when 
the  radio-activity  hPd  decayod  to  t  level  -.rraittln  •:  six  hours  eroosurc. 

By  Able  plus  foiix  .^ays  it  w  .s  oost  lblo  to  ol.^cc  the  crev'  :bo.‘.rd  and.  open 
the  vessel  up.  Interior  daaaa-c  to  Hull,  M.^chlncry,  -n'  Electrical  equip¬ 
ment  apocars  InslrTnlf leant.  Assisted  by  the  ''’idrron  (ASHl),  the  Skf  tc  b.'ckcd 
off  the  beach  at  Snyu  Island  and  :t  1730,  5  July  proceeded  under  her  o*.-'n 
power  to  her  assl-mod  berth  in  the  vicinity  of  the  <ulton  (aSII), 

DSS  EAHROW  (APA61)  -  The  Barrow  suffered  moderate  blast  to 

topside  structure.  Prom  the  pattern  of  flash  heat,  scorchlna  end  structural 
distortion  It  appears  the  blow  cejne  from  forward  on  the  port  side.  Tho 
shell  pi? tine  abovo  tho  water-line  on  the  port  side  is  dished  in  a  maximum 
of  about  3  Inches  between  frames  38  to  45,  and  the  upper  deck  elating 
between  tho  hatch  coanio^  and  the  >ort  side  of  the  ship  at  frame  42  is  bul.ccd 
upward  sli.^htly.  Both  stacks  are  dished  in  on  the  -^ort  side  and  such  items 
as  Stokes  stretcher ,  r?.dio  antennas  and  antenna  stays,  life  rrf  ts  and  life 
raft  brackets  are  damaged,  Tho  pontoon  hatch  panels  on  one  and  two  hatches 
were  dlslod.pcd  and  sobs  were  bent  at  both  upper  rnd  mein  d-.ck  levels.  There 
was  socondL?.ry  flro  stop  the  after  docl«h  use  -ppsrcntly  et:.rtod  by  v.'sollne 
from  a  handy-billy  pusip  and  there  is  evidence  of  a  sofII  explosion  in  the 
sane  area. 

Vo  damage  to  the  machinery  plant  has  boon  tmeovered  in  inspections  to 
date. 

The  ship  suffered  no  loss  In  either  stability  or  Btren;;th  -nd  there 
w-s  no  flooding. 

Vo  radiological  hazards  were  found  when  tho  vessel  w^rs  boarded  on  Able 
pins  one  day. 
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OTS  BHtlia  (.APASfi^  -  Oema^o  to  the  Srulo  la  of  p&rticTilar  inter  oat 
lioeaTiao  all  weather  utioninoa  except  those  leading  to  the  oatcazlno  apacoe 
vara  loft  open  for  the  teat.  lonact  of  the  flash  boat  and  blast  as  Ixidicated 
by  the  pattern  of  flaah  heat  scorchln.?  and  hlaat  dama^o  was  from  an  an^lo 
of  about  17^  dogreoa  above  the  horlaontal  and  from  about  125  do.jroes  relative 
Both  at'“cka  are  dished  In  at  the  starboard  after  aide  and  starboard  and 
aftor  buUcheada  of  tho  suporstructure  aro  dlshod  In.  Tho  u^por  dock  aft 
and  tho  u^oer  ooursea  of  shell  plating  shov  some  distortion.  In  roncral 
veathor  deck  doors  and  door  franca  aro  distorted  to  an  er.tent  which  prevents 
satisfactory  closure.  Loose  .jo?r  to>oido  was  throvin  about;  tho  radio 
antennas  au^forod  general  damage  and  both  starboard  boons  suficrsd  distortion 
the  fifteen  ton  boom  being  bowed  about  sin  inches  and  tho  five  ton  boon  about 
3  inchos* 


Interior  '••mave  was  localized  In  the  way  of  war  thrr  oponlnj  v/hore 
joiner  buUdioeda  were  considerably  distorted.  Tcntlla.tlon  ducts  showed 
ao&e  distortion  but  were  usable,  Looso  r^astr  in  the  interior  of  the  ship 
was  thrown  about  to  a  considerable  extent.  The  InclinorriOters  on  the 
bridge  and  in  the  angina  room  Indlcata  a  roll  of  70  de-_rces  to  both  port 
■nA  starboard.  ?iras  occurred  in  tho  sir^nal  halliards  aft  and  in  tv/o  broom 
and  swab  racks  on  the  s\iper8tr'ncture  aft. 

!iaehinory  damago  discovorod  to  date  has  boon  norllgiblc.  An  oil  ring 
on  n vator  ona  Ship  Service  generator  frocturod  a^narcntly  from  blast  md 
causod  a  main  bearing  to  b’om  out  when  tho  generator  was  started.  Tno 
electrical  controllar  panels  for  davits  ono  and  threo  aro  damegod  bor’-ond 
ehip'a  force  ability  to  ropelr. 

There  we#  no  flooding  end  no  loas  in  either  strength  or  itablllty. 

The  vonssl  was  freo  of  radiological  hazards  when  borrdod  on  Able  olus 
one  day, 

US3  EITT  "2  (JiFABS)  -  Tho  dwna-e  suffered  by  tho  Butto  is  for  tho  nost 
part  attributable  to  secondary  flros.  The  dlr.'ctlon  of  impact  of  flash  hert 
and  blast  as  Indicated  by  scorching  of  vortical  eurfacos  and  structural 
deformation  was  from  approxlmrtoly  broad  on  tho  port  tow,  Hatch  panels 
were  dlslodgod  and  there  is  no~c  indication  of  oanel  diehlng  in  the  ehsll 
plating  above  tho  water-line  botwaen  frames  30  and  60  or.  tho  port  side. 

Tho  most  serious  secondary  fire  occurred  on  top  of  the  aftor  dpek-houso 
whore  a  paint  locker  and  tho  top  of  the  doolc-houae  are  oompletol^'  burned  out. 
An  oxjloelon  occurred  in  this  area  and  a  r^tured  acotylono  bottlo  Is  in  tho 
dobrie,  A  second  fire  consumed  a  nest  of  life  rafts  at  frame  128  starboard 
while  a  third  fire  occurred  at  about  frame  70  on  the  upner  dock.  Tho  most 
Borious  offocts  of  those  flros  was  to  damage  or  destroy  oloctrical  cabla 
and  oqulpmant  in  thoir  vicinity,  none  of  which  was  vital  and  moat  of  which 
CO. Id  have  coen  q:uic::ly  repairod. 

Bo  Qaehl.iox7  damage  has  been  discovered  to  dato. 

The  But  :e  eufferod  no  loss  in  strength  or  stability  and  there  was  rjo 
flooding.  The  vessel  was  freo  of  radiological  hazards  whon  bof  rdod  on  xiblo 
}lU8  oue  day. 
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tJ33  CaiTISlTO  (^^A77)  -  The  Crittenden  is  the  aoet  ncrlcmsly 
dasift^d  of  th?  rarrlTiag  A?A'a.  The  ehlp  received  the  hlp.«t  froi  lor./erd 
on  the  port  silo.  The  forenaot  end  nalnnAat  hrolcc  off  e.t  the  too  of  the 
^lii4?08ts  and  the  outer  cr.sinrs  of  both  otr.clce  arc  badly  dished  .'r.d  crurplcd. 
The  Inner  easing  of  the  atrnkc,  hovcver,  sho’f  almost  no  damage,  The  for’..'rrd 
surfaces  of  the  superstructure  and  brilgo  ere  hcrril;'  diohod  eft.  The  uoper 
dock  in  the  wry  of  nunber  one  liatch  is  dished  dw.-r.v'ard  tbout  tvo  fcwt.  The 
plating  iB  vrlnklv  d  and  -Ished  froo  the  upper  dcch  to  wr.tcr— line 
betvoua.  francs  30  md  50  port,  ^!^e  1  n^itudlo^l  house  side  bi.t\;ccr.  frrr.eo 
119  and  122  on  tho  starboard  cldc  is  lucklcd  to  r  naxieron  of  5  inchfc.  The 
hatch  pontoons  for  both  r4UQbcr  1  and  number  2  re*.tchc8  were  blov.'n  do’*n  into 
the  hold. 


la-caincry  damage  uncovered  to  date  io  alaoot  nc^llciblc.  Ilu  veld 
at  the  banc  of  tlic  uptake  of  number  I  boiler  failed  but  hr.s  been  ropfirrd 
by  Ship's  force,  Tnc  boiler  aochc  pwrlocopcs  broke  around  the  nlrror 
housing;  the  firemain  ruptured  in  several  places  and  dcvclooed  numerous 
butts  throu^out  the  ship  were  also  damned  In  varying  dcgrccc. 

Tho  silo  suffered  no  loon  in  stability  and  there  vas  no  flooding.  The 
possible  loss  in  strength  If  any  has  not  yot  been  detemined. 

The  ship  vas  not  found  clear  of  radiological  hazards  until  .-.ble  :lus 
three  day. 


IfcS?  VA"507  (AJPA79)  -  The  Dawson  suffered  modcrato  damage  from  blast 
which,  as  indicated  by  flash  heat  scorching  and  structural  deformation,  hit 
tho  shlu  from  ao-.rorlmatoly  330  degrees  relative.  Superstructure  plating  on 
t^  nort  side  is  dla'ncd  In  and  v.'oathcr  dooro  In  ua.ny  eases,  particularly  on 
tnc  port  side  arc  so  distorted  as  to  bo  inoperable .  Thoro  is  soob  dishing 
of  tho  uTocr  axid  superstructure  decks.  The  outer  stack  casings  arc  brily 
crushed  but  tiao  inner  casings  show  "nly  slight  damrgo.  T^oc  rfdar  mr.Bt.on 
the  aa.lnnast  is  bent  aft  about  30  degr'.os  and  the.  mainmast  itself  Is  bent 
Hatch  bean  to  both  occ  and  two  hatch  are  distorted  ant.  broken, 
and  the  '.latch  pontoons  bent  and  fallen  into  the  hold.  The  jort  boat  davits 
are  ba.(Uy  dfc-.gcd  and  the  aftevaost  .-•‘^rt  drvlt  'nas  collrpocd.  T'.u  for,.-rrd 
starboard  fifteen  ton  boom  is  bowed  and  the  look-out  tubs  on  the  forecastle 
have  rlppod  loose  from  tho  dock. 


Ssoondrry  fires  In  cordngs  and  fenders  caused  no  damage. 

So  daaags  to  machinery  other  thru  that  to  tho  port  boat  dr.vit  op.  rating 
equipment  has  been  discororod  In  Inspection  and  tests  to  date. 


Thoro  was  no  flooding  and  no  loss  in  cl.thcr  strength  or  stability. 

xne  Dawson  was  found  clear  of  radllologlcrl  hazards  w'.ien  boa.rdod  on  Able 
plus  one  d£q*. 
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ii4ii2£iSL£fiA2Z  ~  only  iMidln^  cr^ft  to  suffer  any  apprecir'.ble 
afiount  of  daaa^'S  vsro  the  LCH-1  which  w^e  anchored  botwoen  tlie  iicvada 
aril  ronsaeola.  and  the  LST-52. 

Tha  dnna^e  to  the  LCI^-1  wp*  linltad  to  tha  bow  r^np  beir.^  '»lovn 
down;  tho  portr.blo  plr.tos  oror  the  on^lna  corrpp.rtncnts  beinj  dished  ^nd 
ninor  dishing  of  tho  ranp  «>nd  side  plotln.-,  ^o  onci^-oe  of  the  LC:-;-! 
••ppaarGd  to  L-to  suffered  no  danp,5o, 

2ho  LST*-S3  suffered  blpst  d<»r.p^o  which  diehad  tho  pft;r  ‘’nd  stp.rbopxd 
dccls-houac  sldo  botx^oon  frmos  30  ''.nd  50  to  t  c^niraLa  depth  of  throe  Inches 
^icro  is  sona  dishlrue  of  tlio  shell  plating  r.bovo  tho  •vntjr-lino  sterbo'rd 
fron  frrno  30  to  fr»r:o  4.  The  alev.''.tor  w^.s  blo‘./n  in  buclellnft  t..c  cross- 
benns  and  breaking  the  cable.  TIic  liatch  bo**Td8  on  tho  after  docl:  r.ppo-r 
to  hfVQ  blown  out.  Tho  sido  lijht.s  were  tom  loose  as  was  the  rrr.jo-licht 
and  r«.dlo  rnteruia  were  blo’m  dovm,  A  ^^er.r  lochor  at  th.e  pilot-house  level 
was  crashed. 

STo  apjchinery  dorrn^enanto  hr.vo  been  found  in  Inspections  to  d^te. 

There  was  no  flooding;  and  no  loss  of  olthor  stability'’  ot  strenr.th. 

0  Ths  ship  was  free  of  radiologlc-l  hazrxds  when  boarded  or.  Able  plus 


Cstalls  of  deria^e  to  these  cr.aft  is  covor:d  In  the  roport  of  th.o 
director  of  Shin  I^iaterial  Hoprosontatlves  froa  the  Bure*n  of  Yprls  an. 
Docks. 
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n  ^  HKPOM  or  DAMAd 
C.  mt  WITH  BBGLIGOIg  OAMAgB 


Co:  ytuAiam  OO  371 
Ka;  raat  402 
MQ«,ford  ID  389 

Muatln  ID  413 

Stack  .D  406 

l^nwrl^htDD  419 
Vllton  DD  408 


In  80  far  at  haa  bc«n  dotoncinod  to  dato  the  dam^o  to  thoso  thips  In 
no  cate  oxcoedt  tuperflcial  dlthln.r  of  llicht  ttructurc,  8Corchin.t  or 
bllttorlni  of  paint  work,  or  minor  •ocondary  flros  which  cauaod  no  da!iiai;o. 


2.  Stthcaricat: 

Ipo^n  S3  308 
Dontuda  SS  336 
Pareho  SS  384 
Pllotfiah  SS  3S6 
Saaraven  SS  198 
Skipjack  SS  184 
Tuna  SS  203 

Scorchinr  of  paint  and  In  a  few  cates  tho  spill  Isl?  of  mercury’  from  the 
rotor  boarlnst  of  tho  arma  auxiliary  •yrocompast  reproeente  the  only  damaco 
found  as  yet  on  these  submarines. 


3.  <tttfls^  Tmgpgj.tfi 


Bai  oar 

AFX 

60 

Bli  den 

APA 

63 

Bit  cloen 

APA 

64 

Briooee 

APA 

65 

Carteret 

APA 

70 

Pallon 

iPA 

81 

Plllmore 

APA 

83 

Gasconado 

APA 

85 

Oenerm 

APA 

86 

UIAOASA, 

APA 

87 

Taryinx  de^?rocs  of  scorohod  paint  work  superficial  dleliiivr  of  minor 
euporstructufoi  minor  secondary  firos  which  did  no  dama^ro  to  the  ship  and 
■fti<  ^xtaral  dislodi^eoient  of  oar^o  hatch  pontoons i  describe  tho  effect  of 
the  buret  on  the  aboro  listed  ships*  The  most  serious  secondary  fire  was 
on  tbs  Gasconade  where  two  LCVP  were  consumod. 

fioiiFmtm 

640  02r~* 


EMCIOSUHE  (A)  SECRET 


-  16 


L8T  220  LOT  705 

•  1ST  545  LOT  312^-'  fi  .  , 

1ST  651  LOT  816^  '  /  ^ 

IC-I  327  LOT  318^^  .  .  /  j 

LOX  329  LOT  974*^  ' 

ICX  <532  LOT  1013^'  I  I  '  ^ 

LCX  549  L3T  1078’^  /  •  '  ' 

LCI  615  ICT  1112'  I  ‘ 

ICI  c20  LOT  Ills'* 

5  LG  »»  ZCT  1175 

6  LC5  >•#  LOT  1237 

Inspection  -o  to  the  f  oeont  nte  »ho»  dfjnai®  or.  thoao  crpft  rpn^ol 
froa  llletorlns  of  wr,  -ic  «al  .  Inor  -'ocondary  flroe  -vnicli  ill 

nofligiblo  dE-ma^e  Co  no  data,  .e  wha^  loovor. 


cQpERnn) 

in.  (CTIRAL  QBSrH7AlI0S 


The  orerBXX  oattcrn  of  Beitcrial  <i£na.-c  to  tne  target  ships  i:  bleated 
that  the  flssloa  of  tlx  boob  tooJc  ?le.cc  ovnr  a  oolnt  bc'-rln^  btb”.'ta  280 
dc.’^rsct.  and  290  dc;vroo»  true  froo  tho  Nevada  and  at  ?.  '’If. trace  fror*  th  ’ 
Fcvala  of  about  600  yarda, 

2.  The  reason  for  tho  aaay  sot  11  fires  on  the  outer  vee sds  of  the  array 
.  is  beln;  studied  end  **hllc  ths  *  ivestL- -tlon  Is  not  c  oolcte  the  Indications 
ere  that  most  of  thoa  started  t;  flajc  Y  mp  o.-nllr  coida^e  an''  in  cocoa 
ar.t  fenders. 

C'lrlously  enoosh  there  wer«  few  If  ?jay  fires  in  the  stre*'  ^lac/d  around 
tha  eznossd  aniaads. 
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jC  D.  FREDERICK,  Colonel  Inf  CTG1.4 
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5  July  1945 


COMMAilDSR,  JOIITT  T.-iSZ  POHCS  OaS 


Preliminary  Damage  Report  -  Teat  Ablo  Reentry  Plus  Five 


(a)  Inepection  of  displays  of  Arcy  test  items  atoard  tor^ot 
ships  made  by  tho  CTG  1,4  and  his  Technical  Staff  during  the  four 
days  immediately  preceding  Test  Able,  eatablishod  the  fact  t'.^t 
preparation  for  the  teec  was  complete  la  erory  detail  and  in  con¬ 
formity  with  Annex  "U”,  Operation  Plan,  Con  Joint  Task  For  One,  I’o, 
1-46,  Photographs  of  aT  I  diapl''ys  of  teat  itmas,  numbering  epprex- 
Imately  1400,  vrore  takoi  prior  ;o  the  evacuation  for  Test  Able  in 
order  to  provide  adoqua. o  noahs  of  comparing  their  condition  boforo 
and  after  oapoeuro  to  tho  fordo  of  the  atomic  bomb,  Svacuatlon  of 
personnol  of  TG  1,4  was  off cctc as  part  of  evacuation  of  target 
ships*  crows,  in  a  manner  aatiafactory  to  CTG  1,4,  Solcctcd  per- 
sonnol  of  TG  1,4  woro  among  tho  last  groupe  to  loavo  target  ships 
on  A>-1  day, 

(b)  Tho  phonofflona  accompanying  tho  dropping  of  tho  atomic  bomb 
was  witnoasod  by  all  hands  from  transports  standing  off  at  distances 
of  from  18  to  20  milos, 

Co)  Amy  inspoction  porsonnol  assigned  to  targot  ships  ro- 

boardod  as  sohoduled  with  Teams  A  B  of  tho  targot  ships.  An  Aro^ 
Ordnanco  Bomb  Oispoeal  Officer  accompanied  Initial  Boarding  Team 
ITo,  7  in  Tlsits  to  targot  ships  displaying  Army  ammunition,  Roporte 
of  visual  inspoction  of  damage  bogon  to  roach  CTG  1,4  ovor  tho  TG  1,4 
radio  not  on  tho  ovoning  of  2  July,  Poring  that  afternoon  tho  CTG  1,4 
had  boardod  tho  USS  SAR»T00A,  USS  PPFJ&TLTARIA  and  USS  YORK,  As 
of  tho  OTonlng  of  5  July,  tho  CTG  1,4  accompanying  tho  ^valuation 
Board  of  tho  JCS,  or  aecompaniod  by  mombors  of  his  tochnical  staff, 
had  boardod  fifteen  (l5)  of  ^ho  twcnty-flvo  (2€)  ships  displaying 
Amy  tost  items.  All  ships  carrying  Army  tost  Itoms  wore  afloat 
ozoopt  tho  USS  GILLIAM  (sunk)  and  ATOC-lS  (boachod).  As  of  5  July  46 
oaoh  Task  Unit  Comaandor  of  TG  1,4  had  inspected  tost  itoms  undor  his 
oognlsanoo  on  all  targot  ships, 
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Subject; 

Prolloinary  Dr  mage  Erport  —  Test  Abl*" 

Heentry  Plus  ll  'C 

2»  Otar; nratlQw.fi;  Inspection*  to  date  of  Anny  itena  expos;! 

to  test  roTToal  the  following  facta: 

Ca)  In  gonoral»  the  soloctlon  of  ship*  for  exposure  of  -T-rasy 

tost  itnos  wa*  satisfactory’  in  that  graduated  darago  wa*  ottnined 
for  practically  all  iton*. 

Hca'vy  Itom*  such  as  tanks  and  guns  ’.fTiro  rcletiToly 
unaffectod  hy  any  force.  Minor  doae^e  to  eonc  light  parts  such  us 
optical  olemcnts,  cachinp  gun  hracketB,  strapping  and  closures  v.'aa 
CTldcnt,  All  hoa’ry  item*  were  Ecchaalcally  operational  -./itheut  nci-;d 
of  corrective  maintenaaco, 

(c)  The  blast  was  destructive  to  lighter  equipment  to 
distances  froa  fifteen  hundred  (iSOO)  to  twenty-five  hundred  (25C0) 
yardsi  depending  on  slzo,  construction  and  presentation  of  exposed 
surfaces.  Lighter  items  such  as  airplane  sections,  electronic 
instrunents,  searchlights  and  trucks  were  severely  dannged  or.  ships 
aoar  the  contoij  of  the  array,  Ocnorhlly  those  itcas  al;0'^'d  cnly 
tainor  damage  at  a  dlstnncc  of  fifteen  hundred  (1500)  yards  or  cere 
froa  the  USS  iSEY.JJ*,  Some  of  the  damage  sustained  '•.'as  appreciably 
nagnlflod  because  the  items, cflraly  socurod  to  the  dock,  had  r.c 
roellioncy  and  therefor  oxcosoivo  pnsourrs  v'crc  built  up  on  surfaces 
normal  to  tho  blast, 

(d)  Uncovorod  amc.’nltlon  displayed  at  0  dogrocs  true  bearing 
and  a  dlstanco  of  eight  hundre  (800)  yards  from  tho  USS 
suffered  only  minor  dostructio.  .  Ho  ammunition  in  wooden  or  metal 
containers  at  tho  same  distance  was  (108trc;^od, 

(o)  Subbor  clomonts,  such  as  automotive  tiros  and  cables 

were  undamaged.  Thin  rubber  items  such  as  eye  shield*  were  singed  but 

still  usoablo, 

(f)  Hoat  radiation  was  rosponslblo  for  damage  and  loss  of 

light  combustible  Itoma'up  to  distances  Of  twonty-fivo  hundred  (25C0l 
yards.  Light  cratod  and  boxed  so-iplics  suffnrod  dostruction  by  b-irn- 
ing  on  ship*  close  to  the  center  of  the  array.  Thin  wood  with  rough, 
spllntorod  finish  is  boliovod  to  have  been  tho  only  wood  vrhich 
ignited.  Baled  Items  and  fabrics  were  destroyed  by  fire  at  distances 
over  two  thousand  (2000)  yards,  Apparently  some  impregnated  fabrics 
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and  coarso  fabrics  with  a  porous  weave  pjid  nany  loose  fibres  were 
highly  auacoptlblo  to  li;altion.  It  is  bolieved  that  bundled  fabrics 
absorbed,  rather  than  reflocted,  hoat,  which  could  not  readily 
escape  or  bo  dissipated  by  tho  blast.  This  retained  heat  then 
Initiated  smoldering  and  finally  active  combustion  of  the  t-JLndlcs. 
Singeing  of  matorials  exposed  to  direct  radiation  ’■'as  so  superficial 
that  a  thin  layor  of  wood,  jvapor,  paint  or  other  material  was 
sufficient  in  moat  instances  to  provide  adoquaCti  protection.  In- 
flaanablos  la  containers  did  not  burn  unless  tho  containers  themselves 
first  caught  fire. 

(g)  Tho  offoct  of  heat  on  paints  is  evidently  dependent  on 
the  composition,  color  and  method  of  application  as  ovidenced  by 
difforontial  ignition,  blistering  and  discoloration, 

(h)  Limited  chocks  of  aloctrtcal  and  oloctronlc  oquiprxnt 

at  tho  closost  distance  have  not  revealed  any  malfunction  attributable 
to  radiological  forces  or  causes. 

(l)  Tho  hoat  radiation  and  radiological  forces  did  no 

porcoptihlo  motollurgical  damage. 

(j)  Containers  of  chlorlnatod  llmo,  insect  repellent,  soap, 
mothyl  bromldo  and  othor  chemicals  retained  radioactivity  over  a 
much  longer  period  than  metals. 

(k)  Ho  visual  damage  was  observed  on  containers  of  fuels 

and  lubricants,  except  for  an  ovldont  photo-chomical  change  in  color 
of  certain  eaa^los  of  puro  hydrocarbons. 

(l)  Certain  laminatod  panels  of  materials  such  as  Boron, 
plastic  glass,  a** thin  motals  vero  soparated  to  somo  degree  on 
ships  in  tho  center  of  tho  array. 

(m)  Tho  offoct  of  shiolding  was  laanodiately  noticeable  on 

all  ships,  Itoms  vdilch  when  directly  exposed  sustained  damage  from 
either  hoat  rsuiiatlon  or  blast,  in  somo  instances  ^on  ahlolicd  wore 
found  undamogod  at  much  closor  oxposuros.  Tho  directional  effect  of 
both  forces  was  very  markod.  In  somo  instances,  of  two  groups  of 
similar  itoms  soparated  by  a  fow  foot,  ono  was  dostroyod  by  firo 
while  tho  othor  which  wp.s  shioldod  was  damaged  only  by  singeing 
from  tho  firo  of  tho  dostroyod  group.  ^ 
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(n)  Some  plastics  vero  found  to  "be  very  suaccptiblo  to 
ignition  from  th^  heat  radiation.  Plastics  vrero  fumed  oi*  burned 
tq?  to  dlstancoe  of  thirty-six  hxindrcd  (36C0)  yards. 

(o)  Tho  major  defensivQ  problem  with  respect  to  forces, 
othor  than  radiological,  would  appear  to  bo  tho  dovclopmcnt  of 
protection  from,  or  roeistance  to,  the  blast  and  heat  radiation. 


/  Colonel  Inf 
/  /  CTa  1,4 
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Sdbject:  Prollmlr.^ry  fiaport  cn  Bure?  i  ef  Aeronautic*  KAtcria.!  \ 

1,  The  BuroPu  of  Aeronftutica  t  rget  exporuro  progrJ^n  for  Test 
Ahle  coTspriacd,  73  conplete  airplanes  o  '  surplus  ^)ut  aubatantl?!!;* 
aerrlco  ^ypoa.  Thoae  P-lrplPnea  were  eal-  rked  on  Tcaaele  at  Tarloua 
diatancoa  from  the  center  of  the  tar»jet  array  In  such  marjner  ae  to  simul¬ 
ate,  Pa  closely  a®  practlcahlo,  the  nornfl  diapoaitlon  of  shlplorue  air¬ 
craft  on  combat  •vessel*. 

Claaaly  parallelin.^  the  plan  for  exposure  of  target  shins 
and  ships'  material,  tho  target  aircraft  exposure  plan  hfd,  as  Itn  broad 
objective  the  deterninatlcn  of  the  effect  of  tho  atonic  bomb  bl^’st  upon 
aircraft  a«  a  function  of  distance  from  the  center  of  tho  burst. 

2,  With  the  objective  indicated  above,  observation  t^^po  aircr“ft 
wore  ombe-rkud  in  ^2:7..uA,  A?£..r3.'.3.  IJEV;  vqrk,  PEn:SYLVANI.>,  TZl'V^COlA  and 
S^T  L'vKS  CITY,  Carrier  typo  a-ircraft  wore  embarked  in  irafiFZlTEErCE  and 
SAHATCG.V,  Because  of  the  limited  nticbor  of  combat  vessels  available, 
exposure  of  the  remaining  nunbor  of  carrier  t;.pe  aircraft  necessary  to 
insure  adequate  coverage  from  tho  center  to  the  perLmoter  of  the  target 
array  ve*  effected  by  enba-rklng  two  aircraft  in  each  of  four  toon  selected 
APA's  of  tho  CIIilA}/  class  -  one  aircraft  secured  on  tho  weather  deck  and 
one  aircraft  secured  below  on  ths.  second  platform  deck  of  the  cargo  hold  - 
thus  aiitroiatlng  carrier  flight  deck  and  h?r^r  dock  conditions  as  nearly 
as  practicable. 

3,  Included  In  the  aircraft  target  array  were  two  surplus 
Coron^^do  soaplnnos  -  one  moorod  “t  tho  estimated  minimum  survival  distance 
and.  a  second  moorod  600  j'ard*  f?  rther  cut, 

4,  •  Based  i^on  a  prollmlnPry  ar.  •.  necessarily  limited  survey,  the 
attached  table  dascrlbos.  In  gon'-r?!  to-ms,  tho  structural  damage  sus- 
tainod  by  each  airplfne  as  a  whole.  la  tor  reports  will  prosont  In  more 
detail,  tho  comparative  strength  or  woakr.oss  of  tho  various  separate  com¬ 
ponents. and  equipment  Items  comprising  each  airplPno,  The  results  sot 
forth  In  tho  a.ttachod  tables  tsTy  bo  Bum;Tarl*od  as  follows  on  next  page: 
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9tibJ«ct:  Preliminary  Raport  on  Bureau  of  Aeronautics  Material.  (Coat'd) 


(a)  MIS9IBG  -  Sunk  with  target  ▼esscls  or  blown 

oeorboard  from  target  Teesels  - - - —  -14  Airplanes 

•  (b)  major  BAirASE  DPS  TO  rON3  ^LAST - 22  Airplanes 

♦  Cc)  MAJOR  BAyAOE  WVOLt..?  ^RC^!  ~ALM2r:> 

SHIP  DEBRIS  (Principally  unsecured  elements 

of  batch  corers) - - - - - - 7  Airplanes 

(d)  IIPHT  rAj'AuE  -  Daofge  readily  repairable.  An 

aircraft  usable  for  Test  Baker  -  -  -  - - 11  Airplanes 

(«)  BO  rAMAgs  - - - 19  Airplanes 

TO'^’AL  73  Airplfir.es 


•  (KOTIt-  Airplanes  In  categories  (b)  ard  (c)  would  reoulre  survey  or 
major  overh<^.  Approxicatoly  9  flrpianoe  out  of  a  total  of  29 
airplanes  In  categories  (b)  ‘’nd  (c)  appear  usablo  for  Tost  Baker) 

5*  In  addition  to  completo  aircraft,  other  target  erpos\iro  material 
under  the  cognizance  of  or  of  primary  Interest  to  the  Bureau  of  Aeronautics 
Inclxxded  certain  items  of  ships'  material  Intended  for  arresting, .  handling 
and  launching  of  aircraft  prlnclpfilly  arrostlng  gofir,  barriers,  elevators, 
airplane  handling  cranes  ani  catapults,  Results  of  a  preliminary  survey  of 
this  material  are  tabrilated  below) 


target  7ES3SL 
XJ39  SAbATOOA 


TJ3S  UnaPESDElO 


840 


I _ IQPIPMECT 

I 

t  Two  E»>S  Catapults 
I  Arresting  Ooar 
)  Battlsre 
t  Tbd  llevator 
I 
f 

t  Airplane  Crane 

) _ 

r 


) _ DAf/AGB _ 

I 

)  Bb  visible  damage 
I  Bo  visible  damage 
I  Bo  risible  dckoage 
I  llovator  damaged  -  will  only 
t  lower  four  feet  bolov  flight 
>  daok 
I  Bo  damage 

J _ 


t  GEj^RAL)  This  vessel  sustained  severe  structural 
t  damage  abaft  the  forward  elevator  and  above  the 
t  hangar  deck  as  a  result  of  bomb  blast  and  of  sub 
t  seouent  fires  and  ssploslons  abaft  the  after  elevator. 
I  The  overall  effects  on  ship's  structure  Included 
t  severe  T;^ward  distortion  and  pronounced,  center  line 
t  fracture  of  the  fli^t  deck  and  port  side  bents 
t  supporting  sfims  together  with  oxtromsly  severe  dis- 
:  tortlon  of  an  structure  from  water  lino  to  flight 
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Suhjoct;  Prolimloftry  B»port  on  Buro^  of  AgronPutlca  Material.  (Cont’d) 


tabgst  TESm 


USS  UnCGEFEHiaiNCS 
(Cont'd) 


lOUIPME!^ 


dock  al>aft  tho  aftor  elevator,  Tho  ^ampge  to  air¬ 
plane  handling  oqulpmcnt  appears  to  to  prl!aarll7 
a  rofloctloh  of  this  distortion  of  tho  flight  deck 
and  related  structure. 


Two  S-2  Catapults 


Arresting  gear 


Barriers 


Xlovators 


Airplane  handling 
Crane 


t  Machinery  appa.rontly  intact, 
t  Possibly  displaced;  tracks 
t  tracks  possibly  warped  from 
I  distortion  of  Hlght  deck 
t  Gear  damaged  from  distortion 
t  of  dock.  All  arroatlng  goar 
t  onginos  fell  to  hangar  dock, 
t  Gear  damaged  from  distortion 
I  of  flight  dock,  ongino  foil 
t  to  hangar  dock. 

I  Slevator  platforms  missing. 

I  Blown  upward  and  overboard 
t  by  blast. 

t  Tilted  outboard  and  displaced 
<  from  foundations.  Possibly 
I  struck  by  olovator  platform. 
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Stt'bjoeti  ProXlmln»*r7  Report  on  Bur.  “u  of  Aeronautics  M?tori“.l.  (Cont’d). 


6,  Ponding  eoaplotion  of  nor.  detailed  studies  ^nd  tests  now  in 
progress,  gonoral  analysis  of  tho  ros’.  'ts  of  the  boiah  blast  upon  aeronautical 
Bjatorial  will  bo  limltod  a-t  this  tiao  wO  tho  following  broad  suEoary: 

(a)  Dainago  to  catapults,  barriers  and  arroatirwg  goa.r  a.ppcp.rs  to  bo 
prtBf  rily  the  result  of  distortion  of  ships'  structuro  supporting  tho  item 
In  qoaetion. 

(b)  The  most  vulnora-blo  |f  rts  of  exposed  aircraft  appear  to  bo: 

(1)  Control  aturfaecs,  na-ny  of  which  v^or-  blown  off  or  othcrwlso 

damagod, 

(2)  Cockpit  canopies,  particularly  flat  ploxigla.ss  platos,  nf  ny 
of  which  wore  shattered. 

(3)  Polled  wings  of  carrier  aircraft  particularly  whoro  tho  wing 
surfaces  were  approx Imatoly  normal  to  tho  blast. 

(c)  AnRiygi*  of  tho  relation  of  daoago  to  distance  is  somewhat 
obseurod  at  this  time  by  lack  of  accurate  infornc-tion  rolf  tivo  to  the 
exact  point  of  bomb  burst.  Subject  to  tho  forogolng  it  would  a-ppoar  that: 

(1)  ffo  a^Jor  da«a^  rosultod  directly  from  tho  blast  in  the 
case  of  airplane s  stowed  in  cargo  holds  outside  tho  1500 
yard  cipolo,  Dan  ge  which  was  incurrod  in  cargo  holds  of 
APA.'s  ap^rs  to  h  wo  boo-,  largely  if  not  \diolly  duo  to  tho 
fact  thf  t  iiSiinde:k  ha  te,  pontoons  andmiscellanoous  loose 
material  wore  dls'.odgod  1  7  tho  blast  and  foil  into  tho  hold 
on  tho  airplanes  located  on  tho  second  platform  dock,  hazards 
which  would  bo  absent  in  •arrior  ha.ngar  dock  storage. 

(3)  Major  was  sustainod  by  all  aircraft  on  weather  docks 

inside  the  2000  yard  circle, 

(3)  DPmago  to  oxposod  aircraft  outsldo  tho  2000  yard  circle  was 
progressiTsly  lighter. 

I 

(d)  Badlologicai  char*actcriatlcs  cf  target  aircraft  after  tho  bomb 
blast  did  not  differ  significantly  from  tho  charactorlstics  notoa  in  surr- 
oundixvg  material. 
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Sabjocts  ProllminPry  Report  on  Bureau  of  Aeronautics  Material ,  (Cont'd). 


(o)  The  standard  "Hoary  Weather "  cothod  of  securing  aircraft  (Aircraft 
Carrier  Bullotin  Ko.  13)  for  aircraft  utilized  throughout  tost  --hlj,  provided 
tie  down  strength  adoouato  to  socuro  the  airplaiio  urdcr  local  hlagt  or  wind 
conditions  sufficiently  sovoro  to  cause  the  loss  or  destructions  oT  nuincroua 
minor  compononts  (control  aurfa.cos,  cockpit  onclosuros  etc)  up  to  tho 
point  of  failure  of  major  cahlo  attachment  areas, 

d,  Tho  rosponsa  of  aircraft  electronic  compononts  to  the  A^lc  Day 
tost  are  covorod  in  tho  prollainary  report  of  the  Bloctronics  Coordlnftlng 
Officer  . 


ApnaSfDIXi  -i  Tahlo  of  Daoags  to  Aircraft  Heron  (ll)  sheets  (Preliminary) 
Copy  tot  Army  ®oprosontatlvo  (Col,  l^odericlc) 
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DIRfiCTCR  OF  SHIP  f-ATERL^ 

JDprr  t;iSk  force  cns 


BORS/^O  OF  ORDKiJ^CB  GROUP 
CROSS  DA>.»AGE  REPORT  FOR  TEST  ABLE 
(ABIE  PLUS  FIVE  OAIS) 


iSmiTi 


E.  B.  UOTT,  Captain,  USK 


CONHDENTIAL ! 


Raglatered  Number  16 


Eneloaura  (D)  'to  'Director  of  Ship  Material  Serial  00174. 
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JOXHT  USK  70RCS  CBS 
U.S.S.  WEASTOB  (lP-7) 


JTF-.l/0l4L,«re 
niei  A16-3/A9 
Serial!  00337 


6  jTil7  1946 


Trent 
To  t 


Cfflcer-ln-Charge,  Ordnance  Material  Group* 
The  Director  of  Ship  Material, 


Subject! 


Ordnance  XatetXal  Groun  rcoort  on  Gross  Parage 
after  Teat  A3LS* 


Beference: 


(a)  Director  of  Shin  Material  Staff  Momorandum 
Bo*  3,  dated.  19  April  1946* 


Snoloaure!  (A)  Subject  report, 

Sncloauro  (A)  la  rubolttcd  herewith  In  coopllancc 
with  reference  (a)« 


B.  B.  mdtt; 


TW— gt  to  Ordnanc©  Material  In  general  was  cuch  leas  *.han  antici'?ated 
blaet ,  rather  tlian  heat  or  radioactivity  was  the  meet  daaa^lng  factor, 
laittal  rv^-ednese  In  design  tc  withstand  blast,  heat  and  battle  damage 
ttOfttriinted  largely.  It  la  believed,  to  the  surprisingly  light  damage  to 
Ordaanee  Iqulnment,  In  most  cases,  in  vessels  still  afloat,  ordnance 
•^T»Kt  Is  inherently  or  potentially  operable,  (luna  aiid  Mounts  suffered 
^^7  little  docJL^  even  though  they  were  obviously  subjected  to  searing 
Md  high  hlaat  prseuree.  In  caeea  where  the  breech  and  operating 
nrhariou  were  protected  by  ahields  the  mount  was  In  somewhat  better 
•oaAltloc  than  vers  the  unprotected  mounts.  Open  mounts  were  subjected 
to  Maring  beat  and  blast,  but  this  in  general  did  not  extend  to  shies 

i.tcc  7~\TiM  radius  fron  ths  center  of  curst.  Damage  beyond  the  l,CCO 
yard  r«itas  mi  negligible.  Open  mounts  within  the  1,4C0  yard  radius  appear 
emvmble  oeeut  In  e  few  eeees.  Grease  was  carbonized  in  most  cases  or.  open 
■owte  aai  ae«e  g‘c:nisg  aay  he  expected.  It  is  considered  that  personnel 
la  •sea  aorsmtt  would  ruffer  heavy  casualties  whereas  enclosed  mounts,  even 
vltk  Ugkt  ahlelde,  voald  aifford  proportionate  protection  from  blast,  Th.e 
aae«aft  of  protection  froo  radioactivity  In  enclosed  mounts  and  directors  is 
Mt  fally  dcveloued,  'eut  Is  believed  to  be  aueh  greater  than  in  open  mounts 
•«4  dlrtetore,  rurrete  en..  heavier  shlelcs  atnear  to  afford  most  nrotoction 
fro«  railoaetlve  eloBente. 


fire  eoetrol  equipasat  at  eonelderablo  heights  above  the  water>llne 
buffered  the  most  leae^  and  le  coaeldered  the  weakest  component  of  all 
hatterlee.  Tire  control  radar  antennae  were  mrtlcularly  vulnerable  and 
deaege  to  them  occurred  at  greater  distances  from  the  fire  ball  than  any 
other  type  .of  ordnance  equlpseat.  d  good  example  Is  the  FSliSACOLA  In  which 
every  fire  control  rader  antenna.  Including  Gun  fire  Control  System  IGc.  63 
antenne,  «as  badly  damaged  or  destroyed.  Guns  and  directors,  however,  stood 
uo  quite  well.  The  shield  urotected  Directors  IGc.  33  are  operable  on  the 
SALT  LACE  CITY  and  the  range  finders  were  not  damaged.  The  latter  however, 
were  protected  by  eovere.  Doors  of  the  square  eblelde  were  dished  In  and 
window  openings  blown  in;  also  the  shields  themselves  were  dished  In  and 
martially  ruutured.  The  main  batter:*  directors  on  the  PSNSACOLA  are  higher 
suid  suffered  somewhat  more  damage  from  blown  In  windows  and  dished  In  shields 
Such  Internal  damage  as  occurred  in  dlrcctore  however,  was  due  to  partial 
collapse  of  doors  and  ahlelde.  Directors  and  radar  panels  In  meat  Instances 
withstood  shock  very  well  and  only  negligible  damage  was  noted.  Optics 
stood  up  very  well  also  and  accurate  ranges  have  been  obtained  from  the 
Bangeflnders  Me.  42  of  the  NX7ADA.  The  Directors  I'Qc.  37  on  the  BXVADA.,  by 
visual  examination,  suffered  no  Internal  damage  and  foundations  remained 


rigid.  In  all  cases  tho  radar  auotennao  were  destroyed  within  the  1,000 
yard  radius  of  center  of  b\iret. 


wosras  (D) 
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tr.s.s.  WHAaros  (ap  7) 


BUOaP  HEPOST  or  GRQ33  MV.AGE  ATTZa  TEST  "A3LS" 


The  most  aerlou*  loss  ot  fighting  efficienc;^  of  ordnance  equipnent 
vas  due  to  T;he  loss  of  nower  In  such  vessels  as:  US’/APA,  PSrSACOLA,  SALT 
ItAKZ  CITT,  EUtHSS,  ASEALSAS,  and  others  within  tlie  1,CC0  yard  radius. 

Had  power  been  available  cost  batteries  v.'lthin  the  1,CCC  yard  radius  v.'ould 
have  been  operable  at  an  estlaatod  average  cf  seventy-five  percent  efficiency. 
This  esticate  is  at  present  subject  to  allgrucent  and  other  pre-firing  checics 
when  power  is  restored.  Esticate  at  least  fifty  nercent  of  all  I-Ctc.  51  type 
directors  -ootentlallr  operable  within  l.CCO  yard  circle.  G’^aa  sights  !-'ik.  14 
and  15  in  aoat  cases  are  unbroken. 

About  ninety  uercent  of  the  vessels  in  the  target  array  have  been  Inspected 
by  the  Ixpldeivfs  Unit  to  date,  evidence  has  been  foiund  except  in  the  case 
of  the  ALTIE2S0r  that  any  iravy  accunitlon  or  ansrunltion  coeponents  exulodad  or 
were  actuated  as  a  direct  res'uLt  of  heat  froa  the  Atomic  bomb  itself.  This 
Incltidos  cines,  torpedoes,  deith  ch-arges,  etc.  There  is  evidence  of  socondarj* 
explosions  In  some  Instances  fron  •hlnboard  fires  started  >y  the  benb.  A 
case  in  nolnt  is  the  UriSPSI'PZlXZ  -in  which  the  twelve  (12)  torpedo  warheads 
of  the  fully  ready  torpedoes  burned  or  ex-loded  low  order.  A  tornodo  tube 
spoon  and  S“;oor.  extension  were  found  on  AT  X  13  and  as  the  AirSEIRSCir  v-as  anchor- 
.ed  dlole  to  th«.:AHIC*13;  and  vae  eunk  vltLlA' a- few  minutes  after  the  test,  it 
ie  oossibls  tbet  the  sooon  came  fron  this  ?hit).  The  Gnden.’atcr  Photography 
Unit  of  this  group  will  attempt  to  obtain  evldoncc  in  this  regard, 

IHirthrr  Invostigation  of  photographs  reveals  that  euacunltion  tyoo  ex¬ 
plosions  occured  in  the  vicinity  of  the  AlTUZESCl?  two  (3)  or  throe  (3)  seconds 
after  the  Atomic  ezolosion. 

The  Armor  and  Metallurgical  Unit  or  this  Group  reported  no  visible  damage 
to  armor.  It  is  understood  that  every  effort  will  be  made  to  remove  the  armor 
ballistic  tamplee  of  5"  thickness  atui  less  orior  to  Test  "Baker",  Brinell 
hardness  and  other  metallurgical  analyeos  will  be  made  of  guns  and  ordnance 
e^ipsent  where  such  proced'ixo  is  warranted. 


The  Underwater  Ordnance  Unit  reports  that  the  BHINU  and  the  SEATE  are 
the  most  interesting  vessels  from  the  standpoint  of  possible  damage  to 
torpedoes,  torpedo  tubes,  mines,  and  depth  chargee.  These  vessels  are 
now  being  Inspected  by  that  Unit,  The  probability  of  damage  to  underwater 
ordnance  in  other  Destroyers  ar.d  Submarines  is  slight.  The  submarln. 
control  equipment  on  the  PARCHS  is  undamaged. 


fiMENTlAL 


Ariatlon  fire  control  equipment  was  not  damaged  but  as  most  of  this 
equipment  was  Installed  on  a  vessel  which  vas  a  considerable  distance  from  the 
blast  and  as  the  aircraft  on  board  were  not  damaged,  this  is  not  surprising. 


Bf^CLOSURE  (D) 


8ri0 


n.s.s.  iGiSToir  (iP-?) 

S?®  H5pHT_ON  OTOSS  r^CT_A|;7S?._T3ST 

Gzi-ixsAi  Bzpoar's  o?  to  czrirAiTcs  EQ.uiF.-sin  bt  ships  poiLpysi 


■ABZASSAS  -  Ho  power  la  aval  lac  le  and  therefore  all  reaulta  have  heeii  obtained 
by  visual  inspection  and  niaa-aal  operation.  The  forward  and  after  3"  G-ua 
rirector  Mk.  50  are  probably  inoperative.  The  Main  Battery  and  o”/51  battery 
directors  are  damaged  and  probably  will  not  operate.  Hadare  are  all  inoperative 
due  to  antenna  damage.  Optics  suffered  considerable  damage.  The  guns,  turrets 
and. mounts  appear  operable  except  one  (l)  20  i'Oi  gun  -w-hich  was  damaged  by  falling 
debris,  ilo  ammunition  failurao. 

HZy  YOPJC  -  Ho  damage  to  fire  control  equipment  except  the  after  liain  Battery 
Badar  Ij:.  3  is  inoperable  due  to  antenna  damage  and  a  broken  telescope  mount ii:g 
on  the  after  Main  Battery  director.  Ho  ammunition  failures. 

HB7AEA  —  Ho  power  is  available  .md  theref.'re  all  results  havo  been  obtained  by 
visual  inspection  and  manual  operation.  Both  Main  Batterj'’  directors  appear 
inoperable.  The  S^/oa  battery  seems  completely  operable  if  power  were  avail¬ 
able,  except  for  radar.  All  radar  is  inoperable  due  to  antenna  damage.  Optics 
suffered  littlo  d.^mage.  One  (l)  Gun  Siractor  Mk.  51  was  damaged  by  falling 
debris.  The  fans,  mounts,  and  turrets  all  appear  operable,  'To  ammunition 
failures. 


FgH!TSYL7AIT[A  -  1*0  damage  to  fire  control  equipment,  guns,  mounts  cr  tuxrete 
except  that  the  Hange finder  Mk.  33  In  turret  one  (l)  has  a  loose  prism.  Ho 
ammunition  failures. 


ITo  ammunition  failures  or  chauoges  in  guns  and  turrets. 


ronSACOLA  -  ITo  power  available  and  therefore  all  results  hava  been  obtained 
by  visual  inspection.  Ajvi  manual  operation.  Starboard  Gtin  Tire  Control  System 
Me.  S3  damaged  beyond  repair  but  port  system  appears  operable  except  for  the 
radar  antenna-  The  forward  after  Gun  directors  Mk.  33  have  no  serious 
damage.  The  forward  ^”/25  battery  stable  element  Mk.  2  la  inoperable  due 
to  tube  failuree.  Both  I-iain  Battery  Blrectora  Mk.  35  appear  operable.  All 
radar  is  inoperable  due  to  antennae  failure.  All  guns  euxd  mounts  are  operable. 
Bo  ammunition  failures. 


8^7..T  LAgg  CITY  -  Bo  power  available  and  therrfore  all  reaulta  have  been 
obtained  by  visual  Inspection  and  manual  operation.  All  radars  are  Inoperable 
due  to  antennae  damage.  All  directore  and  fire  control  eqTilpment  appear 
operable  undamaged  eixcept  for  miealignment  of  forward  Gun  Director  Mk.  33 
opt ice.  Optics  generally  are  not  damaged.  Bo  damage  to  guns  and  mounts. 

All  ammunition  tuiaffected. 

SAZAVA  -  Ho  equipment  of  interest  on  board. 


*640,  ospr 


EWCLOSTJRS  (D) 
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\ 


2U0ro  BS^C^jDg  £HQSS  2AiM3^T^‘_>^ST 
SBi:SBJtL  IGiPOaSS  OF  SA2U05  TO  QHD:T  •.■TCS  SQT  IPMSImT  BY  SHIPS  ?0L10WS  (Cor.t*d)  ... 


PRIITZ  -  ITo  damage  to  fire  ccntrol  e  ^ulpment,  g'Jin.s,  motiiita  and  turrets 

except  forward  coin  "battery  director  oa  c  '.iamast  jM-rped  it’s  roller  path. 

All  anzraaition  was  unaffected. 

3A?.A?OOA  •  ITo  deioage  to  fire  control  eqTiipsent,  guns,  and.  aounts.  Operating 
equipment  was  still  operating  satlafactcrily  ’vnen  "^oarded  "by  Initial  3oardlr.g 
Teana.  All  aviation  fire  control  equipment  in  planes  undamaged.  -To  effect 
on  aiaannition,  torpedoes  or  ninss. 

irospSiHSl'ICS  -  Uo^  power  avaiLa"ble  and  therefore  all  data  la  from  visual 
inspections,  'rx'.a  40  I'"!  g'-^®  corresponding  Directors  M-c.  51  are  incperahle 
due  to  what  appears  to  be  secondary*  dassage  from  fires  and  falling  de'oris. 
Twelve  (12)  torpedoes  la  C- 101-3  were  destroyed  by  secendar:,’  fires  "but 
apparently  did  not  detonate  high  order.  The  offer  bodies  renain  and  will 
'.e  recovored.  Other  amnunltion  on  board  apparently  did  not  detonate.  Inert 
loaded  mines  and  torpedoes  remain  ralatlvoly  undamaged  and  will  be  recovered. 

lAMSOIT  -  ITo  data  duo  sinking. 


-  EAIPH  ~  O’un  Director  M:.  33  h-as  damaged  optics  and  the  Stable  element 

i-Qc.  2  la  damaged.  There  are  cracics  in  the  director  base.  All  g'Jins  and  mounts 

are  operable.  All  ammunition  unchanged. 

'  ► 

SHI  HD  -  Moderate  d.iaage  to  fire  control  equipment  including  Inoperable  Stable 
Element  Mk.  2  due  to  daaagcd  gimbal  aoxinting;  Sadar  Mk.  28  inoperable  due 
to  antenna  damage;  and  some  foggii'.g  of  Gun  Sights  Mk.  14.  All  guns  and  mounts 
are  opera'ble.  ITo  damage  to  torpei  o  tubes  but  analysis  of  torpedoes  is  "oeing 
made  with  ho  damage  anticipated.  Ammunition  was  unaffected. 

STACK  -  Ll^t  damage  to  fire  control  •qul  mient  including  a  crack  in  the 
levelsr's  scope  window  on  the  Director  IG:.  33;  a  damaged  Gun  Sight  ITk.  14; 
and  an  inoperable  Stable  Element  Mk.  2.  lie  latter  had  forced  a  gimbal 
and  has  since  been  repaired  by  this  group.  All  guns  and  mounts  are  oporable. 
All  aomimition  Including  torpedoes  and  depth  charges  was  unaffected. 


VILSON  —  All  fire  control  oquipment  is  operable  that  was  operable  prior  to 
test  Able.  All  gune  and  mounts  are  operable.  All  ammunition  including 
torpedoes  and  depth  charges  unchanged. 


HUGHES  —  Ho  power  aval  lab  "le  and  therefore  the  results  are  from  visual 
Inspect lone  and  manual  operation.  All  fire  control  gear  appears  operable 
except  the  radars  which  have  damaged  antennae.  All  guns  and  mounts  are 
operable.  All  ammunition*  inclxiding  torpedoes  and  depth  charges,  unchanged. 


AKPgiSQU  -  Ko  data  due  sinking. 


CONFlDEHm 


VAIIiVaiGHT  -  All  fire  control  equipment  is  oporable  but  Gun  Director  J'3c.  37 
is  erratic  in  automatic  train.  All  guns  and  mounts  are  operable.  All 
ammunition  including  torpedoes  and  depth  ehorgos  aro  unchanged. 

B»TCLCVSUPS  (D)< 
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jugsE.  EETpM.oF  gags?  E^:^'-i53_A?m_TiST  «A3I2" 
Sg::gSAL  HEPOEJS  OF  TO  OSISITAITCE  50.1' i^Y  SKIPS  rOLLOWS  fCont«d) 


;!Ugr05D  -  xTo  daz!?igo. 

COmiv^rlAM  -  ITo  daaa^e. 

M^YS^-  ITo  daaa^e. 

ITOSCIir  —  Ko  daccOge. 

5ZA  PJLVStI  -  !To  apparent  dar^ago. 
TUfcA  -  1*0  apparent  dasiaga. 
APASOir  -  llo  apparent  danage. 
BSITTLY^A  -  iio  apparent  danage. 
?A£CI3  -  ITo  apparent  daEage. 
PILOT  ?ISH  -  1*0  apparent  dazage. 
SfCIPJACZ  -  ITo  apparent  damage. 


SZATZ  -  This  Buccarina  was  damaged  "but  no  conprebenalve  report  of  damage  to 
ordnance  material  la  yet  available. 

OILLIAl-I  -  ITo  data  due  airicing. 

CAP.LI3I5  -  ITo  data  due  s  inking. 

SAgSOT  —  Zo  damage  oxcopt  that  on  the  S^/SS  gun  the  trainers’  handv'heel 
does  co.t  engage.  Season  has  not  yet  been  ascertained. 

•  % 

aAITIGS.  -  ITo  damage  except  minor  d-'jnage  to  after  Director  Mk.  51  and 
accompanying  Gun  Sight  Mk.  15.  Towever  'ooth  are  operable. 

CSITTS^DSN  -  Two  Gun  Sights  Mk.  14  are  inoperable.  ITunber  eight  20  1-C^  gun  is 
jammed  la  train  but  can  easily  be  freed.  ITumber  four  20  ^C'^  gun  has  the  armor 
shield  bent  back  on  the  mount,  preventing  train.  ITo  other  damage. 

DAKSOir  -  The  After  G’nn  Director  Mk.  51  has  minor  damage  (due  to  failure  of 
holding  down  bolts)  which  is  easily  repaired  but  makes  the  director  inoperable 
Tvq  Gun  Sights  Mk.  14  are  inoperable. 

The  foUoving vessels  had  no  apparent  damage  to  Ordnance  equipment: 

9.S.S.  BUTTE  '  ■ 

U.S.S.  nLIMOHE  ' 

U.S.S.  BHACKBH 
U.S.S.  GASCOaUDX 
U.S.S.  COETLASD 

S:S.1;  S  eoHWt* 

U.S.S.  BBDia  ■  ^ — 

U.S.S.  CARTERET 
-U.S.S*  GEREVA 
.  U.S.S.  PALLOH 
U.S.S.  5UGARA 
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OPERATION  Cy;OSSP.OADS 


BUREAU  OF  f,SDICINS  AIfU  SURGERY  ISDICAL  RESEARCH  GROUP 
GROSS  DAf.!AGE  REPORT  k)R  TEST  /i3LE  ' 

(ABLE  PLUS  FIVE  DAIS) 


(Date) 


R.  H.  DRAEGER,  Captain,  (?^C),  USN 


Registered  Number  11. 


Enclosure  (E)  to  fdreotor  of  Ship  Matorial  Serial  00174< 


iPASr/JTP-l/ol^ 
Serial!  00X9 


^  Jonra  IASI  iOHCB  OKB  ^ 
.  U.S.S.  BUHl-^Oa  (APJUfi?) 

^rieet  Post  Office* 

S»^  7r  aeleco*  Ot-liforuia 


5  J^y  1946 


To:  Director  cf  Ship  I>I&terial. 


S'ibji  rive  Day  Interln  Heport  of  N‘’.vl  Medic*!  i-.eeerrch  Section, Test  a3L3» 

The  tr.S.S,  SUELDSOi!,  under  the  co'n  nd  of  C^pt.  CliP.rles  L.  2. 

sailed  fror  Sori  ir^ncleco  1  J’ona  19‘^5  ®fter  heir..^  ontfitt'd  “t  H’.ir.ter's  .  oint. 
The  Staff  of  the  Uav'l  E'S^'^rch  S'-ctior.  consisted  of  G-'ot.  S.H.  ST. , 

(MCO.  OfJlccr-ir.-Gh-r.-e,  Capt.  S.  ,TT, Executive  Officer,  Capt. 

P.E.  L--X'G,(MO),UG:T,Cor.dj.R.H.  LEE,  3(S).TJST,  Cnir.J.L.  ':ULLIS,(.MC),l31j,  ItCdx. 
S.P.  GEGlvnvirL.CMO.TV,  MaJ.  D.H.  CrHCO?,  (.MC) ,USL^,  •  Lt.S.''.'*  D'Tr?.IT5L,  lUC,  G'Si, 
Copt.  L.P.  '•.•.GrSS,(VC),USA.  Lt.  R.J.  I'iiDDS::,  H(S),  U3!!R,  LtCjj)  liARF.IS ,  (MC) , 
uSlR,  Ist.  Lt.  -T.D.  H0:::tA2T,  (C^T,),UGA,  1st.  Lt.C.L.  30YERS,  (C^'S),  .vJ3,  'r.s. 
J.T.  PJi22,  (D)l,  ysiDv,  Mr.  B-vDiSLOE,  Mr.  FR-G^iriTLD,  Mr.  P-.P.  CO'^’Il'D,  o.nd  Mbr. 
H.L.  '.V/uTS,  The  onXiated  prrsonn-X  of  the  section  consisted  of  ninty-flre  r.or.. 

Tho  tr.S.S.  .  UBLESCir  oj-rlved  at  BLkLul  12  Jvne  1946  “fter  *-1  Vaucvontful 
▼oyss^a.  Tho  Health  of  tho  anLn.'O.s  was  e:*c0llon,t, 

AniTioAs  wore  placed  “.board  22  of  the  taxc^et  ships  by  tho  Mndlc°l  E.os^sToh 
Section,  This  wo.8  done  in  order  to  drterr.ir.e  tlto  probabl*  offfisets  of  on  atonr^s 
boab  eapXoslon  upon  p-rsonncl  bboard  ship.  The  target  ships  wore  chosen  to 
provide  inior.natloa  's  to  th«  offoct  of  dlstanoo  fron  the  cestor  of  the 
osq>Xosxon,  tho  dlsprrsRl  of  radioactive*  mtnrio.ls  by  wind  and  the  loc.o.tlon  on 
tho  ship.  V'xloufl  tjpng  of  ships  were  includ.od. 

The  “ninals  placed  aboard  the  t“r;~et  ships  ir.clv.dod  176  ^^oats,  147  pins, 
3030  rats,  «'_;d  in  addition  58  or’ino*  pigs  ".nd  1X6  rico.  These  anira-ls  were 
exposed  80  as  to  iiive:  infornatioa  roj^rdin';  injury  frbn  air  bl-ast, solid  blast 
and  radintion  blast,  Spoeific  experinonts  wo:  o  porfor.ncd  to  tost  tho  protection 
of  clothing  ?nd  rnti-il.ash  cro-r.8  againct  flash  burns, 

ETOlOSWa  (E) 
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Snct ion, Tost  A2L3. 


losts  v^rn  "dso  nado  of  an  air  filtration  dovtco  coastroctod  by  th.-  Cacnical 
Ifpxfare  Sorrice,  ^(?.;;-'Wood  Arsor.?.!,  Tron  A-10  to  Ar-1  the  •’.r.in?l8  t^'st  objects 
wero  placed  on  the  target  ships  pr.d  photograph  rj»dc  for  tho  record  of  r.ech 
cocplctod  target  location. 

An^k^ls,  inatrunrnts,  oti''r,  tost  obj'cts  to  provide  pertinent  infer- 
nation  voro  placed  on  tho  folloving  ships t 

3L.'!3E!T 

SAZA-'r^a.  BUTTS 

I1T3E?*”‘DII:*CS  GSirS7A 

.■  SeXT  LAIT  CITY  YUOAB.; 

r  lion  T-fAllTVSIOH? 

a.Taoii  LCi  327 

P3Bi:S':iTV:-L>.  LCI  323 

E^CHE  LST  133 

BiUnra  MAT.-iL-LTr 

riLLMORS  ICT  1013 

1ST  661  LCT  705 

Itens  placed  as  tost  objects  on  bo^xd  the  nbovo  n.'»ned  ships  Incln^/*  tho 

follo’vingl  i 

G'inea  Plga 
Croata 
Piga 
E*.ti 

Klee,  Strain  A(l\nig  tionor)  , 

flioe,  Strain  C3H  (Breast  tuaor) 

Mice,  Str-ln  0  (Lov  T-jnor) 

Mice,  Strain  LATI  (Long  llfo) 

Blologlo’X  Ra-*Aat ion  Packet 
Ch^nlcal  Eadl»tlen  Pac'''ot 

rfiricultaral  R-  dlation  P?.c3oot,  Seeds  ^nd  soil 
dgrlc'olfjr?!  E.-- .iation  P-.c-^rt,  ins-eta 
BlolOiVlcal  Vojxfoj^o  Agents,  sirr.’lonts  in  c’jnma 
Blolo  vical  ''■‘oxfr.re.  Afents,  slnulents  in  bonbs 
Biological  .V"xf-ro  Agents,  einvJ.?nt8 
Ooll^^otlTo  prot-ctora,  control 
Coll-otlvo  protetors,  ncchanlorl  filter 
'  Collrctlro  prot'otora,  ■'ch'nicl  “nd  ch'-nical  filter 

Sor^o  comcra 
Prnaaurr.  g-ii-gn,  foil 
Piln  padc 

S.  Hot  or  ,  1000  r  MrilTl  H 

WS0^ 

Cloth  8'>'?.tohca 

-  Thomel  pl^xjao  ^ 

Acceleration  indicator 
tJ,7,  Vioor  rod  indicator  p^^rh  «>/'v 
EIICLOSDRS  (E)  9 


Subjt  Jive  D'i.jr  latorln  Eoport  of  Sa.voJ,  Srse^xch  Section,  Test  ^313 


Oftnaa  ray  tr.dlc“.ior ,  rlcor  rod 
OftTina  rs'.y  ladlc=tnr,  glass  pilo 
Joron^  0«'n''ra 
Wtr''  rccord-'r 
iVarospor.a 

H-'ilc"!  ’“■’.  Vr.tsJ.  sv.ppll  8  ar"  "brlr-g  coll'ct'^'’.  fron  th*'  t’Tgr't  ships  i 
8fiiy  a  s\Tvr'y  of  to  .-.oilc-’l  ^r.i  tost  cq.’iipr/'r.t  is  ’o'ir.g 

r.'.-’.c  for  th'  aoetion  oy  q-i-'etiar.^-lrc  throw^h  th'*  ?»slc  “orco  i'l'-’.io'-i  Officer. 

It  is  planr.-'d  to  pl®.dn  two  Sor.no  or's  on  tho  tJ.S.S,  *"  ITSiTiVi-'Li.,  Vj 
it  vs  lotini  tiio.t  h-'r  “nglo  of  avir.g  v-'s  too  groat  to  porr.it  ».cc'jr''.t''  oH.-v  or. 
with  th..'  hl'.at  contor,  th  r-'-oro,  a  gj-rosc-opis'lly  cor.'. rolled  5-ir.ch  tv.rrot  or 
tb^  U.S.S.  S^'d-iTCijil  •.♦''3  'ISO'’.  .?,3  a  nCiT-t, 

156  of  176  .goots  woro.  r^coreroi  alivo,  131  "'f  147  pigs  wrro  r*cov-rod 
allvn,  rrd  ov*r  2500  of  3030  rats  worr'  r'cov  r'i  oj,ivo,  A  cor.ploto.  r^t  crr.3“8 
ie  In  prC;rro.a8* 

Ilic  dctail-d  recovery  oi  l»x^o  :'r.lr.®ls  fron  ^ach  tergot  ship  Is  gir-r.  -6 
follows: 


Sinis. 


-OQ"tg 


To.Pl.aocd  I'o.Rr.cQ-yorod  iTo.?!-  end 
AIIto 


ro,?.'cO'.'or 'd 

Aiivo 


ILiTaIW 

s^:''A 

Sxj,T  laic:-  city 

y 

7- 

3 

13 

.  6 

0 

1 

9 

9 

9 

9 

9 

9 

1 

8 

9 

LCr  706 

e 

6 

3 

3 

LGT  661 

9 

9 

6 

•6 

?3r/SYlT^L’U 

13 

13 

9 

9 

7r.lIF’EIGET 

6 

6 

3 

3 

LST  133 

9 

9 

6 

6 

LCI  327 

11 

11 

0 

0 

LCI  329 

11 

11 

0 

w 

GATHOil 

11 

U 

:2 

12 

J.iLLOS 

11 

9 

12 

12 

rtLiivioas 

11 

IQ 

12 

12 

S.1..CIS1,- 

11 

11 

12 

S 

&:n:vA 

.  11 

10 

13 

12 

BltffcSSilt 

11 

11 

12 

12 

—12— 

-li. 

—IS— 

■-JA 

175 

155 

ivr 

131 
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Su'bjt  riTT  Uay  In Export  or  K'-’.lc’*,!  E'aoaxcn  Section,  -ost  i3IJ! 


•'•  It  vns  noticri  noat  r«!s,tB  r^'ccT-'rod  wnr-;  ■,h.TP''r?.ctiTc  r.t  first,  sor.o 

l-itrr  b''Cor.i::3  lethargic.  So  d-ne-o  v-.s  not  'd  %t  first  in  th."  lacr.jor  nnln-’le, 
but  <'^t'''.r  r-  •-''w  ’lours  those  fron  the'  control  ships  'b^C'»jen  l''th=“r''ic  'r.d  r'^fusod 
to  c'-t  or  drink.  Blood  co^mts  n=^d.r  t’nis  p-rlod  showed  icoro'.s^  of  whit('  blno 
colls ( Icviton ' nic ) ,  p’rtic'il?rl7»  of  LirTo’meytos.  There  w's  son'  less  of  fluid 
fron  tho  blood  ?.t  first,  which  Ip.tor  wa  cor.p'n3®,tod  for.  Qr.  a  t  2  d'^tlis  ho- 
g-:n  to  occir  both  in  l®rg^  ■a.ninils  end  r-  ts.  More  •■j'-ro  noted  on  A  -r  3  'nd 
A  4,  -r-d  tn-  p-^lc  is  still  to  be  r-  nchnd. 

Iron  jF.p'noso  data  it  ws  oxpoctoi  th^.t  elf  bl^.st  ••••rrild  pred'ico  1  r.-dieto 
doafa  =>^.1  r-.'.i^tion  bl'-.st,  both  th  r:.'.?.l  ‘='n'’.  inni^in::,  would  prodv^-  e  l-rro 

a  .  ... 

nuabor  of  del-.rsl  d^ntlis,  Th  se  .o:cp.-ctions  pro  beinc  fulflllei, 

Auprorlr.at ' ly  9C;i  of  the  tost  «n.ir.'J.s  w'r  '  recorerod.  ‘live.  Of  t '.is  r^- 
••.aia;ing  10;«  ?.  faw  died  boc‘uac  th.oir  w'-tor  supply  v's  destroyed,  so:;.-  •.or-,  lost 
with  tio  V.S.S.  -nf.  sone  wore  killed  by  sreondary  "ir  ble.st  inj'ori's. 

rie, sh  b'urr.  w^s  not  ^.n  i-Tport-nt  evusr  of  derth  or  Injury.  A  f-w  *.ni."'’ls 
ehowd  sir.-.ri  Vi.zir  end  ninor  burns. 

It  is  o:q}oct.'?i  thrt  nost  .enlnels  reenv-red  fron  tho  U.S.S.  inv.-dk,  U.S.S. 

i:te?;2‘te'ct:,  u.s.s,  5:i:d/or,  u.s.s.  catro?,  ^r.d  u.s.s.  s-.lt  t-x:  city  wui 

suffer  sev-ro  redlftlon  illn-as  ■ -.-.d  nost  will  d.lo.  It  is  “Xp-cto-^.  th-t  nost  of 
the  re ne.inln.p  outer  te.rgot  ships  will  siuvi'-,  with  nr  vfitho'i.xt  p'rn-r.rnt  ir.j'ory. 

Iron  those  obsorva-tions  wo  concrude  tent  .tiv'ly  th^t  nost  p-rsorx-.el  ~^opr 
ship  would  t'-er-porejily  sxxrylfo,  the  iar.eil-te  effoots  of  ?.n  ''.tonic  bonb  blest  of 
tho  typo  v4-‘.d.  in  Test  A3LU,  S'lne  would  be  Vol.e  to  operate  ships, run.s,  ^nd. 
danrgo  control  neoh«nA*n8  flbr  »  liaitrd  p.e:  iod  of  tine,  ?.ltho'uph  probably  with 
Irp'ir'd  efficiency.  Son^  of  th'se  wo-?ld  sich-n  -  nd  dio  in  few  -'.eys.  The 


«nor.T.t  of  rxposurp  to  r  diatlon  will  dot' rr  inn  the  '>jiltir.'»te  fs.tn  of  t'ne  ir.dirld 
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LIRBCTO^l  OF  SHIP  MATSHIAL 
XINT  TASK  FORCS  OiS 
OPEUviTOH  Cra^SSROADS 


ELECTRONICS  COORPniitTING  OFFICER,  JOINT  TASK  TORCE  CUE 
C210SS  D/iliAGE  REPORT  FOR  TEST  ABLE 
(ABLE  PLUS  FIVE  OAIS) 


i  pLY  124^ 
(Date) 


C.  L.  ENGLEMAN,  Captain^GSN 
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Registered  Number 


aielosure  (F)  to  Director  of  Ship  Materiel  Serial  00174» 


GBOSSRQU)S  UrSFECTIOH  BEFOSI 
nesT  ▲  ■ 


6  July  1946. 

Hectronics  Coordlaatin^  Officer  (01421). 

Sirector  of  Ship  Material. 

Electrauica  Frelini  vary  Or  se  Beport. 

Stiboitted} 

J.l.  HICZ, 
Coalr. ,  USil 


]nroas 
To  <  . 

Subject : 


ipproeed: . 

■  -  C.L.  ZmZMAlT,- 
Captain,  U.S.]i. 

ABSTRACT:  Inapection  by  ZCO  pereoncal  of  all  target  7636616  except 
ir.S.S*  SLAIZ  1^  2IAGAT0  8h.owa  that  of  76  targot  roaaels  coctaialsg  olectroaic 
equipaent,  16  veasels  (including  thoae  auak)  suataiaed  mjor  dasige  to  elec» 
troaic  equipoent,  17  additioaal  vesaele  suataiaed  oiaor  danage,  and  the  resaia- 
ii:g  43  ahlpe  sustaiaed  no  damage.  Damage  to  antexuas  of  radio  and  radar  equip¬ 
ment  accounted  for  orer  90  per  cent  of  the  equipmonts  reported  inoperative. 
Taouun  tubes  and  other  delicate  coeponents  protected  by  enclosures  gonorally 
remained  undamaged.  Major  damiago  vas  confined  to  the  area  within  1000  yards 
of  tho  blast  center.  Minor  damage  occurred  between  1000  and  2500  yards. 
Zleetronic  equipment  on  ships  beyond  2500  yards  gooarally  remained  undamaged. 
The  air  blast  of  the  primary  eiploeion  accounted  for  the  majority  of  all  damage 
reported. 


gSST  Jl 


ABSIBACT.  laspeotion  'by  SCO  persozmol  of  all  target  Tassela  except 
Tr»S.S.  SEATS  asd  HAGATO  ehovs  tha^  ,  of  76  target  vessels  cocteining  electronic 
equipaont,  16  vessels  (including  those  s’.  nk)  sustained  aajor  d“J2age  to  olec- 
tronic  equlpaont,  17  additional  Vf- seels  t  latalned  ninor  dan?.ge,  and  the  regaining 
43  vessels  sustained  no  dax&ge.  Bacage  t  >  antennas  of  radio  and  radar  equipment 
accounted  for  over  90  per  cent  of  the  Inc  >eratlve  aqulpnents.  '7acuua  tu'bea  and 
othsr  delicate  conponents  protected  'by  en  closures  generally  renalnod  undanaged. 
Major  danage  van  confined  to  the  area  wit*-ln  lOCC  yards  of  the  blast  center. 

Minor  daaage  occurred  botveen  1000  and  2500  yards.  Slactronlc  equlpasnt  on  ships 
beyond  2500  yards  reoalaed  undanaged.  Air  blast  froa  the  prinary  explosion 
accounted  for  the  aiajorlty  of  all  daaage  reported. 

QAI^AOE'  TO  ECtn?I-!5gS.  OI2TEBAL.  Squlpaent  under  the  cognizance  of  the 
Bureau  of  Shlpo,  3’ureau  of  Ordnance,  Bureau  of  Aeronautics,  and  the  U.S.  Amy 
was  exposed  on  a  total  of  76  target  vessels.  In  all,  3,835  Itoas  of  electronic 
equipment  were  inetalled  on  these  vessels,  end  3,723  of  these  (97  per  cent)  were 
reported  in  operative  condition  prior  to  Test  Able. 

Major  daaage  sustained  by  the  olcctronic  eq^Iipae^t  of  the  ships  (BuShips 
and  BuOrd  cognizance  )  was  cocflni  .,  for  the  most  part,  to  the  radio  and  radar 
antennas  of  vessels  within  1,000  yards  of  tho  blast  center.  Minor  damage  was 
sustainod  out  to  a  distance  of  3,500  yards  from  the  center,  but  vasaols  beyond 
this  distance  generally  sustainod  no  damage  to  electronic  equipment.  Tho  dis¬ 
tribution  of  damage  In  the  target  arra^',  showing  the  name,  and  location  of  each 
target  vessel  and  the  overall  condition  of  the  electronic  equlpcont  thereon,  is 
shown  In  Appehdlx  A  of  this  report.  An  invontory  of  all  electronic  equipment 
eaposed,  'b:*  types,  ie  contained  in  Appendix  3  of  this  report. 

\ 

Analysis  of  the  ships  whoso  electronic  equipment  sustained  major  damage 
reveals  the  following  information!  Of  the  eleven  ships  remaining  afloat  in 
this  category^  reports  from  seven  ships  show  that  248  major  Items  of  olectronic 
equipment  were  exposed.  Of  these,  165  e'^uLpoents  (67  per  cent)  were  rendered 
inoperative  by  the  blast. 

The  principal  cause  of  damage  was  air  blast  from  the  atomic  eocplosion  itaolf 
The  effect  of  heat  was  limited  to  searing  of  the  exterior  surfaces  of  equipments 
and  generally  did  not  render  the  oquipoonts  inoperative. 

C.  BAKAfflB.TO  QOMPOTOgS. 

(l)  Vacuum  Tubes.  Vacuom  tubes  of  all  types  suffered  far  lees  damage 
than  had  been  ez^ected.  Boporte  from  all  of  the  69  vessels  boardable  and  remain¬ 
ing  afloat,  show  less  than  ten  vacuum  tubes  smashed  in  nearly  3000  electronic 
equipments  sjqposed.  This  preliminary  figure  may  be  raised  when  power  is  avail¬ 
able  for  testing  tubes  showing  no  visible  sign  of  damage.  There  le  no  evidence 
of  tubes  being  affected  by  radioactivity,  lumbers  Instances  were  reported  of 


tlibes  jarrad  out  of  tholr- ooekata.  1)ut  the  oajorlty  of  these  wore  unharned.  In 
one.  oase,  spare  tubes  vero  sucked  by  blast  from  a  shelf  and  dropped  on  a  natal 
deck  across  the  rooa,  without  dana^e.  Daaage  to  cathode  ra.y  1  tubes  .ts_toported 
in  three  cases,  Includicg  changes  la  color  due  possibly  to  heat.  The  effect 
on  t38gnetrons  has  not  been  detemined  as  yet,  but  the  external  nagnot  of  a 
taagnetron  was  reported  to  have  suffered  decreased  flux  In  one  instance. 

(2)  Internal  wiring  of  e^uipncnt  suffered  no  severe 
daoage.  There  are  a  few  cases  of  severod  soldered  connections  due  to  the  heat 
or  blast  waves.  Insulation  of  wiring  in  cases  was  bumod  or  scorched  but 
generally  not  to  the  extent  of  naklng  the  equipment  Inoporativo.  The  heat  vavo 
wae  of  too' short  duration  to  affect  wiring  protected  by  netaJ.  covering. 

(3)  Plastic  Rnoba.  Meter  Facee.  Considorablo  da'v.go  wp.s  done  to  plastic 
control  knobs  due  to  melting  by  the  heat  v;avo.  Plastics  m  genoral  did  not 
withstand  the  heat  and  pressure  ‘.'ave.  ITumarous  cases  of  notars  tairg  mr.de 
.inoperative  by  smashed  windows  wore  reported.  Damage  resulted  from  the  preasuro 
wave. 

(4)  Shock  Mpuntlags.  Shoe’  mountings  did  not  withstand  tho  blast 
pressure  in  several  cases.  The  e  .uipment,  mostly  receivers,  was  blotvn  clear  of 
shock  mountings,  but  in  moat  case;  remalr-id  operative,  '-laia  frames  of  radars 
wore  tv'lstod  and  bent  and  in  some  casos  tie  oquipmont  was  blown  cloar  of  main 
frames,  showing  that  large  surfaces,  eiqpc^ed  to  tho  forco  of  tho  blast  ,  were 
subject  to  sevoro  mochanlcal  shock. 

•(5).  Sxpoted  Comnononts;  Of  all  oloctronic  oquipmont,  amtonnas,  both 
radio  and  radar,  received  by  far  tho  most  d-^maso.  This  is  to  bo  e.rpoctod, 
since  they  aro  placed  In  e;^08ed  poaltions  as  high  on  tho  si^jorstructuro  e.s 
poasiblo,  in  position  to  receive  tlio  brunt  of  tlio  a-lr  pressui’o  vavo.  Only 
Diner  dac^ge  was  caused  by  the  heat  from  the  blast. 

Badar  dish-type  or  parabolic ^floctors  wore  particularly  vulnerable,  as 
would  be  e7;peoted  because  of  their  largo,  semi-flat  surfaces,  K?ny  were  blown 
ooopletely  away;  others  so  badly  bent  that  they  damaged  the  associated  di-poles. 

Considerable  damage  was  done  to  radar  antenna  mounts  and  pedestals  but 
this  damage  was  ouch  less  th^n  that  ei^orlenced  by  the  antennas  proper,  ^feay 
antennas  were  made  inoperative  8ii:^ly  because  the  si^portlxig  aasts  were  twisted, 
knocked  off  true,  or  blown  down. 

Kanjr  cornmnnl cations  antennae  wore  lost  because  their  sxqpportiog  masts 
vrere  blown  away  or  twisted  to  the  point  where  the  wire  snapped.  A  largo  number, 
pariilcularly  of  the  stretched  wire  type,  wero  lost  because  of  broken  inatOators 
which  pe3mltted  the  wire  to  fall  or  be  blown  away.  There  were  relatively  few 
eases  of  the  antenna  wire  boing  sof^ped  due  to  air  pressure  alone.  On  several 
of  ths  badly  damaged  ships  all  radio  transmitting  and  receiving  antennas  were 
lost  or  severly  damaged. 


There  were  num  erous  cases  of  radar  wove  guides  being  dented,  bent,  or 
sheered  off  cos;>lotoly,  particularly  at  ''ha  points  whoro  tboy  pass  through 


Coaxial  caWoa  radal^d  only  tiiaor  daaaga  except  la  loeatloae  \diero  they 

entorad  hnUchea&a. 

\ 

(6)  PaMq  gransnlttere  ^nd  aecelvera.  Donate  to  transaitter  and  receiv- 
&T  oqpipaeat  vac  li^t  even  in  those  ships  which  received  taajor  topside  damage. 
Xt  la  doubtful  if  tha  ships  would  have  suffered  serious  coacrinications  Incon-' 
vanience,  except  for  the  loss  of  enosed  antennas.  There  vere  nunorous  cases 

of  both  transnitters  and  receivers  helsg  novel  fron  their  nountin^s,  hut  in 
edaost  every  case  the  equdpsent  was  not  dasaged  p.nd  coTild  have  ‘seen  restored  to 
operatix^g  condition  siqply  hy  returning  to  o'iginal  position.  This  was  par¬ 
ticularly  true  of  receivers. 

(7)  Loran.  Little  or  no  danage  was  experienced  hy  Loran  equipaont, 
except  for  antennas  which  aro  covered  under  (6)  above. 

(a)  Sonar.  Prellalnary  inspection  Indicates  that  sonar  equipment  stood 
reaarkahly  veil,  little  or  no  danage  being  reported. 

D.  to  BUOBS  EJUIPISITT  f?IH3  Of  the  51  BuDrd  radnjs 

abozufd  target  vessels,  22  were  rondorod  cocpletely  Inoporahlo  hy  the  blast.  One 
renalned  20  per  cont  operable.  Tho  renaining  28  radars  suffered  no  danfsge. 
Sanage  vas  duo  to  tho  blast  pressure  which  dostroyed  antonnas  or  cado  thou 
inoperative.  Slight  daraga  was  done  by  heat  hut  not  sufficient  to  affoct  oper¬ 
ability.  Torty-sevsn  per  cent  of  all  3uDrd  radars  wore  na.do  cosrpletely  inoper¬ 
ative  due  to  antenna  dasage. 

II.  TO  3TJ5HIP5  Since  tho  large  aajority  of  all  electronic 

equipsant  axqposad  is  undor  BuShips  cognizance,  tho  gonoral  statononts  contained, 
in  paragrepha  1,  B,  and  C  of  this  report  apply  substantially  without  nodifi- 
cation  to  BuShlpe  equipnont.  Blast  danag©  to  antennas  ronderod  roughly  63  per 
cent  of  all  BuShlps  radio  and  radar  equipment  Inoporativo  in  sevon  target  ships 
STistainlng  heavy  dasage  but  ronalxiing  afloat.  Bquipcent  and  conpononts  in 
shielded  or  protected  locations  escaped  dai^age  in  nearly  all  instances  except 
for  displaoeaent  due  to  aechanical  shock.  In  the  aajority  of  cases  tho  equlp- 
aant  Itself  ^dthstood  the  shock,  althou^  the  nounting  did  not. 


r.  BAM/L&B  TO  BUAilR  BOTIPMiarT.  Tho  reports  of  loos  of  airborne  electronic 
equlpoant  were  nuiaerous  because  so  oany  of  the  aircraft  vere  lost.  All  aircraft 
on  five  vessels  vere  lost  altogether,  and  those  on  two  others  sank  with  tha 
ships  on  which  they  were  e:908ed,  Hwever,  la  cases  whore  tho  aircraft  8UJ^- 
vived,  even  in  danced  condition,  the  electronics  equipcont  eontp.inod  within 
vas  Judged  by  visual  inspection  to  be  but  slighily  daaagod.  On  one  vessel, 
both  the  aircraft  and  the  airborne  electronics  equipnent  escaped  dnaago,  despite 
the  fact  that  minor  damage  was  caused  to  non-alrborne  electronic  equipnent  on 
the  same  vesselo  Bo  conclusions  eoxild  be  drawn  in  the  prolininary  inspection 
concerning  the  causes  of  damage  to  airborne  oloctronics  equipment,  but  it  was 
apparent  that  the  shielding  provided  by  the  aircraft  wings  and  fuselage  protected 
the  equipment  from  severe  blast  end  heat  damage,  whenever  the  aircraft  Itself 
vas  not  completely  destroyed. 


ft*  TO  OORPS  lOUIPMESr.  Signal  Corps  target  naterlal  was 

•spotad  la  ravea  locations.  The  following  is  a  ^risf  description  of  o'bservations 
Bads  oa  a  quick  superficial  inspection  trip.  This  is  to  be  followed  br  inspeo- 
tloa  la  dstail. 

(a)  BIIIKI  ISLASD.  Visible  effects  of  the  esplosion,  even  under  close 
serutligrt  altogether  absent.  Large  Iteos  of  radar  and  radio  equlpnent  were  on 
this  location. 


(b)  TT.g.s.  fttscfflmffl.  APl^ss.  Large  radar  and  radio  showed  .Teiy  cdnor 
sccrchlng  and  nechaaical  danage.  3oth  operated  perfectlr. 

(c)  TTS.S,  Large  r  vdar  rad  radio ,  and  nuaercus,  snail 

Iteas,  showed  cdnor  scorching  and  nechani  ‘.al  danage.  All  itens  operable  as 
found  ezeopt  ono  radio  set  Inxned  07  seco  dary  fire. 

(d)  gBIgZ  (IX-300^.  Tlnshleluod  radar  wasaaashod  node  rat  oly. 

large  radio,  and  snail  itens,  suffered  snail  nechanicaA  distortion  and 
surface  searing.  All  itens  either  operable  or  easily  repairable  except  large 
radar,  which  could  be  repaired  with  nodarate effort.  Gasoline  engins->driven 
power  units  l^Al  and  P3-95  both  started  and  ran  without  difficulty. 

.  (o)  U'.S.S.  ASgA35A3.  B3~33.  Only  snail  itens  of  equipnent  were  exposed 
hero.  All  itens  were  badly  seared  on  tbo  s'xrface,  with  little  heat  penetration. 
Tho  only  oxtrono  boat  danage  was  the  burning  off  of  exposed  nylon  insulation  on 
assault  Wire  VD-l/TT.  l-Iochanical  daaoago  was  gonerally  nodorate,  only  a  teletype 
being  badly  enashed.  Vire  corsmnication  equipnent  and  snail  radios  were  oper» 
able  or  repairable.  This  equipnont  was  offered  very  little  shielding. 

.  Cf)  g.B.s..  iroiPgllDroiOE.  C7L-22. 

(1)  Xhc  large  radar  and  radio  set  were  snashod  beyond  any  reasonable 
expectancy  of  repair.  The  shelter  and  most  of  tho  conponents  of  radio  sot 
SCBrft99  were  earriod  away.  The  shelter  of  Badar  Set  SC2r>584  was  cocplotely 
soashed  ln«  the  antenna  etruoture  was  nowhere  to  be  found,  and  the  conponents 
were  eaashed  and  strewn  about.  Power  unite  I-(7A1  and  P2r>95  appeared  ropairable 
os.  purkly  visual  inspection. 

*  .  '  * 

(3)  Small  itens  were  left  on  deck  with  the  exception  of  tho  carrier 
repeater  0Dr*<i  which  was  hurled  down  the  elevator  opening,  one  wooden  chest  not 
yet  found*  and  Itons  fastened  to  the  extonslon  which  was  carried  away.  Snail 
itone  were  Mt  badly  enashed.  A  few  woro  operable,  a  few  repairable,  and  a  few 
not  worth  the  trouble  of  repair.  Sqoip^nt  not  shielded. 

(g)  U.S.S.  •-■'all  itens  of  eq^poont  wero  e^rooeed 

here.  Baaege  to  this  was  superficial.  Kinor  scorohixg  and  mechanical  distor¬ 
tion  are  visible  but  all  itens  are  olthsr  operablo  or  easily  ropairable.  This 
eqcdpnent  was  tne.*i3f.'tha.'nost  iepressive  exasples  of  shisldlng  seen.  It  was 
efficiently  shielded  by  the  superstructure,  Ti^st  II,  and  an  Ordnance  nedlun 
tank. 
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TAfiGET  SHIP  A^EAY  WITH 
summary  QF  ELECTSONtC^ 

DAHAGE  gJI^QS 

APPSNPfX  A 


iypTf|T^Tni!D 


A.  5o^  llstl 


ort«d  on  Torn  13  an&  Form  Si) 


1.  SuQrd  Cognizance. 

1  -  Hie  3  (L  %and) 

3  -  Mk  3  Mod  1  (L  band)  >  (1  inoperable) 
8  -  Hk  4  (L  band) 

1  -  Mk  4  Hod  1  (L  band) 

1  -  Kk  8  Mo4  3  (S  band) 

4  -  Kk  Id  Kod  5  (S  band) 

4  -  Kc  12  Mod  0  (L  band) 

1  -  Kk  12  Mod  1  (L  band) 

6  -  Mk  22  (Z  band) 

10-  Mk  23  Mod  0  (S  band) 

7  -  Mk  28  Mod  3  (S  band) 

2  -  Mk  29  Mod  2  (X  bend) 

Total:  48  -  ?ire  control  radars 


1.  ’  BoShlpa  Cognizance. 

2  r  Sa  (3  band) 

8  -  SCa  (3  band) 

.84  -  SG^l  (8  band) 

7  -  80-13  (8  band) 

•  1  -  SO-2  (SPband) 

7  -  8J  (5  band) 

8  -  SV  (S  band) 

6  -  80-1  (8  band)  -  (1  inoperative) 

3  -  Sq  (S  band) 

1  -  8?  (8  band) 

5  -  ST  (X-band  aobmarina-range) 


8.  Anqr  Cognizance. 

I  -  SCa-383  (8  band) 
Total:  66  -  Surface  ^arch  Radars 


1*  BuSbips  Cognizance. 

4  -  80-2  (P  band) 

6  -  80-3  (P  band) 

18  •  80-4  (P  band) 

1  -  aOdS  (P  band) 

1  -  SD-CP  band) 

1  -  SD-4  (P  band)  t 

1  -  SD-6  (P  band)  ' 

9  -  SC  (P  band)  -  (1  inoperative) 

2  -  SK  (Pightar-director  S  band) 
8  -  SP  (Pieter  -director  8  band) 


W-'f ffl*" 


jmiENT 


■: ';^  .  BiU^r  Cogalaaace. 

36  —  iS/lPS— 4  Air'boriit  iwarch  (2  InoperatiTa) 

9  —  AS/APS«^  hi jjht  flights r  (3  Inoperative) 

3*  in;  Cognisance. 

S-**  SCS'^64  (3  ^and  automatic  tracking,  gunfire  control) 
Total:  85  •>  Air  aearch  and  air'bome  radara. 

2.  ^•paatera. 


1.  BuSblpa  Cognizance. 

39  -  VC  (2  inoperative) 

44  -  VIJ-2  (2  inoperative) 
U  -  VT 
'  -5-r  ^ 

Total:  ICC  ->  Radar  repeaters. 

?.  Radar  Countermeaeures  ZcUince. 


1.  BuShips  Cognizance 

6  -  iSr/SPA-l  Pulse  Arn,lyzer 

3  iir/APA-6  Pulse  Analj^cer. 

7  •  iR/SPR-l  Receiver 

4  -  Alir/APR-5A2  Receiver 
1  -  iSr/iPT-1  Transmitter 

1  •  AR/SPT-4  Transmitter 

2  ^  Aiir/AP<l-2  Transmitter 

3  -  BBM-l  E-P  Direction  Under 
•3  -  BDO-1  Receiver- 

3  .  SUP  Panoramic  Adapter 
2  -  SZC 

--  4  »  IDY  Jamming  traMmltter  (1  inoperative) 
Total:  36  -—Radar  countermeasures  equipment. 

C.  Radar  sad  Radio  Beacons. 


I.  BuShipa  Cognizance. 

3  .  AR/CPIT-S  (Z  band  beacon) 
.  3  «•  XV.  Homing  beacon 
3  -  TC  Homing  beacon 
.Total:  7  **  Radar  and  radio  beacons 


1.  BuOrd  Cognisance. 

3  .  Me  32  (fire  control  IP7) 

2.  BuSbipe  Cognisance. 

106  BH  transponder  (16  Inoperative) 
9  *  BL  (1  inoperative)  f 

33  -  BK  (3  inoperative)  | 

59  -  BH  transponder  (5  inoperative)  ' 
'  3  -  BO  traneponder 


APFXISU  (B) 


-  3  - 


640  .  ,  0-7*.^ 


m 


7  -  i3E  transponder* 

-  AU/APX-1  traniponder*  (1  Inoperatlre) 
31  -  Air/APX-2  Interrogator  —  reeponeer  • 
Total:  377-  Sq.ul3s&ent*. 

I.  Conaunleatlon  Transnlttero  (Eadlo). 

1.  BoSiiip*  Cognizance. 

1  -  TAB 

•  1  -  TAD 
37  -  TAJ 
52  -  T3K 
28  -  131 
20  -  T3:<i 

2  -  TBU 
■ . 1  -  T3V 

1  -  TCB 
1  -  TCK 
1  «  TCZ 
1  -  TD 
36  >  TDS 
■  1  -  UK 

31  -  TDQ, 

1  -  TKS  - 

2.  BuAer  Cognizance. 

•  1  -  ATA 

24  -  ir/ABT-lS  (1  Inoperative) 

7  -  QT-ii 

‘3.  Amy  Cognizance. 

S  -  SCB-399 

Total:  261  «•  Cosaanicstion  Traneolttera 


J.  CoBBonication  Seceivere  (Badl9- 

1,  BoShipa  Cognizance. 

2  -  3C-639 
32-BAO 
85  >  BAS 
89  -  HAL 
.  36  BBA 

58  o  BBS  (3  Inoperative) 

■  77  -  BBC 

39  «  BBH  (3  inoperative) 

34  -  BBS 
30  .  BBL 

2  -  BBM  (1  inoperative) 

98  -  BBO  (7  inoperative) 

43  BBS  (1  inoperative) 

'  4  •>  BBU  PanoroBiio  adapter* 
6  -  BBT  Panoreaie  adapter* 
4  -  BBV  Paaoraaio  adaptera 

Appsamix  (B) 


;oreplc 
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34-RCK 
1  -  m 
3  •  RIS 

3  -  HPU 

BvtAer  Cognizance. 

1  -  AHA 
2A  -  ARB 
35  - /ilf/AilC-S 

64  -  AJ'l/A.lfl-2  Hoaing  receiver . 

4  -  .B(^66A  fioioing  r3ceiv:.r 
.  14  ~  BC-1206C  Iloxaing  receiver 

7  -  nu-16 

Total:'  535  -  Coi  iciunicc.tion  Receivers 

K«  Cocuiunication  Antennas. 

1.  BuShlps  Coryiizance  • 

3  -  66053  Vertical  antorjrvrA 

3  •  Type  66096  Antenna  ,  eseablies 

4  -  'P:'pc  66134  Antenna  "3scfi)li  js 
Total:  10.  -  C6r.x:iinication  antennas* 


4 

t 


L*  Radio  Transj-'dttcr-Rcaoivcrs  (Ricio), 


1,  BuShios  Co2.-aizancc. 

4  -  233A 
U  -  .*il/;JlC-l 

4  -  .'JI/.U1C-4 

IB  -  II/'iH  (4  inoQierative) 

10  -  :33P  . 

12  —  ’1' 

l-SCR-274 

20  -  SCR-50w  (1  inop  - rat i\e'4 

5  r  3CR-510 
14  -  SCR-536 

59  -  SCR-6O0  (2  inoperativ»j) 
74  -  SCR*^10  (  16  inopera  t;  4. ve) 

11  -  SCR-624  (3  inoperative) 

1  -  SCB-694 

58  -  TBS 

5  -TBX  ■  ■ 

3-T3Y  ^ 

1  -  TCD  • 

1  -  TDO  (inoperative) 

12  -  TOT  ■ 

21  -  TCP 

Cl  -  ICS  <11  inoporativo) 

2«  Buior  Cognizance. 

59  -  AIT//uR0-1 
3  -  .JiAmc^ 


AppaDir  (B) 


1  ^ 

t-  I 


npTlAL 

3»  Ara7  Cognizance. 

5  -  501-536 
5  -  301-694 

Total:  493  -  Radio  Transiiuttcr  Heccivera 

II.  Sonar  Echo  Ranning,  Liatoni.'.^  and  IligcollanGous  Sguipncnt, 

1.  BviSI-iips  Cognizance. 

5  -  tip  Listen!.'^  Equipr.  at 
3  -  Q3F  Echo  r?ngLng 
3  -  Q.CZ  Scho  Roxiging 

2  -  QCK  Echo  r=r.ging 

3  -  QC3  Echo  ranging 

5  -  '"JE  Echo  ranging 
1  -  CZu\  Echo  ranging 

1  -  CC/JK  Echo  ranging  rnd  liatening  equipment 

6  -  '.‘(T.  Echo  r.-'nging  end  liatening  equipment 
1  -  Typo  55070  Pnngc  recorder 

4  -  Type  55134-'.  Range  recorder 
1  -  Tj'pe  55171  Range  recorder 
1  -  DCDI  Direction  indicator 
1  -  DCIE  R''ngo  eaticator 

Bathythomographa 

Total;  40  -  Sonar  Echo  R-nging,  Liatening  and  liiscellaneoua  Equipnent 
E,  ■  Son*r  Echo  Soiutdlnd;  Equipaents  and /dtir-otera. 

1.  BuShips  Cognizance. 

1  -  ?:av  ' 

3.  -  i'lJ 

1  ilK  (inoporntive) 

14  -  14-  NLI 
■  '  3  -  HlEJ 
24  -  i  E  C 

2*  Euivcr  Cognizance 

-  ;ii/;i’i:-i  'iiticctcr 

Total:’  78  -  Sonar  Echo  Soundir-E  Ecidpnc:its  and  -ELtincters. 


0.  Lor gn  Navigation  Equlpracnt. 


1.  BuShlpa  Cognizance. 
37  -  D;.S  Ecirilpfiicnta 
37  -  Lo: 


Total:  37  -  Loran  Navigation  Eqvdpaonts. 

P.  Iliacellanepua  _Cpr.y.unic-tion  A.xilinry  Equlp;:iejit. 

1. 


pFIDEKM 


BuShipa  Cognizance. 

8  -  23032  Tranaiaittfcr  control  panel 

2  -  Type  20131  Roetifier  Po»/er  Unit 

3  -  Typo  23034  Receiver  Extension  Panel 
10  -  Tj!)©  23073  Control ‘lUnit 

1  -  2310/  Du"!  Key  Control 

Al  -  1^0  23135  Control  Itait  8(*0 


O^S 


40  -^Tjpe  23146  Key-control  panel  (1  inoperative) 
25  -  Type  23172  Hadiophone  Unit 

1  -  Type  23163  RecoiVwr  Tranaor 

19  _  23167  Heceircr  Transfer  Panel 

7  -  Type, 23138  Rcceivor  Transfer  Panel 

2  -  Type  2313S  Receiver  Transfer  P.nel 
17  -  Typo  23190  Receiver  Tr  rnsfcr  Panel 

1  -  Type  23191  Receiver  Ti  insf>-r  Panel 

2  -  Type  23193  Receiver  Tr  nsfer  Panel 
6  -  Type  23196  Transa''  ttcr  Transf  r  Panel 

1  -  Type  23193  Transudttcr  Transf ^  r  Panel 
17  -  T;;pe  23199  Trans ..-lUer  Transf-  r  Panel 

2  -  Tjpe  23201  Transmitter  Transf  r  Pand 

2  -  Type  23203  Transaietv,r  Transf  r  Panel 

15  -  Type  23204  Transxdttv-r  Transfe.*  Panex 

3  “  Type  23205  Ra.diophonc  Transfer  anel 
2  -  Type  23206  Radio  Transfer  Pance. 
a  -  Type  23207  Radiophone  Trrnsfcr  Panel 
9  -  Type  2320^  Rrd ophonc  Trrnsf  .r  Panel 
1  -  Type  23209  Radicph-oe.c  Tr-nsfer  Panel 

61  -  T^c  23211  Radiophone  Unit  (l  inoperative) 
o  —  Type  2323C.Rcaot-e  Control  Unit 
11  —  Type  23270  Remote  Control  Unit 
1  —  Typo  23285  Remote  Unit 
1  -  Type  23293  Receiver  Transfer  Panel 
1  -  Typo  33404  Antenna  Transfer  Panel 
1  -  Typo  2340S  Antenna  Transfer  Panel 

1  -  Typo  23407  Antonna  Transfer  Panel 

16  -  Type  23423  Radiophone  Unit 

2  —  Typo  23500  Radiophone  Unit 
1  -  Typo  24035  Selector  switch 
1  -  T.'.'po  34205  Radiophone  Selector  Switch 
1  -  Typo  24206  Disconnect  Switch 

4  -  Type  24270  Disconnect  Switch 
9  —  Typo  2a00€A  Receiver  Protector  Unit 
1  -  Typo  46620  Spoaiceraaplifler 

20  -  Type  49016  Head  Telephone  Asoeahly 
18  -  Type  49029  Jedetox 
7  -  Typo  49063  Jackhox 
1  -  Type  49120  Concentric  Jacks 
1  —  Typo  49145  Loudopeaker  Unit 
230  -  Typo  49131C  Loudspeaker  Unit  4  inoperative) 
83  —  Type  49155  Loudspeaker  Unit 
1  -  Type  49166  Loudspeaker  (vlual) 

1  -  Typo  49181  Speaker  Amplifier 

3  -  Type  49546  Loudspeaker  Unit 
60  —  Type  49620  Units  (Broadcast)  (4  inoperative) 

2  —  Type  50055  Speaker  Ampllfier-itodulator 

14  -  Type  50C64  Modulator  Equipment 

4  —  Type  51008  Chest  Microphone  Assembly 

3  -  Tyaa  51C08  Chest  Microphono  Assembly 

15  -  Ty^  51019  Hand  Telephone  Assembly 
1  ~  Type  51206  Hand  Telephone  Aaeembly 
7  -  Typo  S1019C  entrance  Insulator 

4  Typo  61023  Entrance  Ixxsulator 

APREKDIX  (3)  -  6  ^ 


00m 

8^ir  C7Z 


1  •*  !I^a  G1174B  ?eds«tal  Inaol&tor 
Id  —  Tjfa  6117SJL  PedaataX  Insulator 
4  <•  tIb'P*  6127Gi  Ihtranee  -Insulator 
3  —  3!jrpe  61339  Pedestal  Instilator 

3  •*  TJnpe  614*^1  Zntrance  Insulator 

1  •  Tn>«  61479  Suspension  Insulator 

4  -  T^s  61494  Suspension  Insulatoor 
1  -  Type  62060  Stispensioa  Insulator 

1  -  I^e  3133~2B  Motor  Gonerator 

2  -  I^e  2133~2C  Motor  Generators 

3  Typo  21029  Kotor  Generators 

1  -  I^e  21202  Motor  Generator 

2  -  Type  21677  liot  or  Generator 

3  ->  I^e  21956  Motor  Generator 
1  -  Type  211014  MiOtor  Generator 
1  -  Type  211016  Kotor  Gonorator 
8  -  6T-SBM-176  A.H.  Batteries 

7  -  ST'^SBM-lOO  A.H«  Batteries 
29  -  67-SBM-50  A.E.  Batteries 


1 


\ 


.  2.  ArtQT  Oognizance. 

5  -  Chests  of  quartz  cystals 
5  -  Chests  of  dry  hatteries 
5  -•  Chests  of  wet  hatterias 
5  -  M#-7  Power  Unit  (SCii-584) 

5  -  M-^209  Conrorter 
5  -  PE-95  Power  Unit  (SCH-399) 

3.  BoAer  Cognizance. 

7  -  ZB-3  Honing  Adaptors  (3  inoperative) 

Totilt  11069  ’{iscellaneoue  coaauni cation  auxiliary  oquipcont 

lolotypo  gouiuDent,. 


1.  Arqy  Cognizance. 

TG-7  Toletypofwrit  or 
Total:  5  -  Teletype  Squipnent 

H.  Test  Eotiiuaent  ( 5  rur  frequency  aetors). 


1.  BoShips  Cognisance. 

1  —  105  Vaveneter 

7  -  2023  Meter 

1  —  241  DuMont  Oscilloscope 
1  -  606B  Taho  Tester 
3  -  695  Megger 

3  -  697  Veston  Meter 
1  -  785  Veston  Meter 

1  -  796  Veston  Meter 

2  —  804  Signal  Generator 
IQ  -  Type  10223 

8  -  Type  60007 

4  -  T^e  60018 


^  7  840 


iPFSHDIX  (B) 


llnw  6QABM  Treqii0txo7  natar 
X  «!>  1I>»3  Traqoanesr  ^tetar 
41  •»  Sj'po  UC  Traquaae7  Katar 
3  ^  S^e  UST  Fraq\:ua]ic7  Meter 
3  IP  Signal-  Generator 

21  —  Sj^a  IS  Frequency  Mater 
X  ^  Signal  Generator 

21  -•  Tspa  QA1~3  VaTaneter  (2  Inoporativa) 

1  -  iTpa  QAE  Analyzer 

2  —  T^a  QAO  VaTexatar 

15  ••  tlSra  OAF  Wavanatar 

2  «  Type  QAJf  Tu'ba  Tester 
1  -  Type  QAX  Sound  Monitor  Test  Set 

16  —  Type  C3L  Osellloacopa 

1  -  Type  03P  7.T.  -  7olt-0hn-K.A. 

2  Type  03T  Oscilloscope 

8  -  Type  OBQ,  Volt-Oha-M.A.  (1  inoperable) 

16  -*  Type  OBIT  Echo  3oz  (S  3and) 

3  -  Type  OCD  Signal  Generator  (Tideo)  (l  inoperative) 

1  Type  oca  Volt-0hi>-M.A. 

2  -  Type  0I>«3  Analyzer 

3  -  Type  OD-6  Analyzer  (l  inoperable)  • 

16  -  IJypa  03-12  Volt-Ohn  Aaa. 

6  *-  Type  OQ,  Tube  Tester 

21  -  Type  OZ  Tuba  Tester 
1  -  Type  TS-13/AP 

3  —  Type  TS-33/AF  Frequency  I-ietor 

4  ->  Type  TS-34/AF  Oscilloscope 
3  -  Tyoa  TS-35/AP 

3  -  Type  TS-182/UP  Test  Set 
I  -  Type  SlE-15  Synchroscope 

2«  3uAar  Cognizance. 

4  T^a  22<  Frequency  Meters 

Totall  288  —  Test  Squlpoent 

*  V  •  '  ' 

S«  .  Talaphone.  Interconaunication  and  Anpllfier  Eoulonent, 

1>  ;  3QShlps  Cognizance. 

'  24 MC  Intarcoanunloatlon  Chits 
30  ^  fi7-14  Intaroosoanloat  lo^  Chit  a 
.  '  2  ^  PA2-2  Portable  Asqpliflar  Cnits  (1  Inoperable) 

3»  EuAar  Cocnlzanee . 

22  SL>7  Interphone  Systaa 


3. 


IFFISDIX 


Arsqr  Cognizance. 

6  -  Zi^>6  Telepbonea 
6  -•  Sl^9  Tolephonas 
6  -  Bspeatars 

5  «*  33^96  Switchboards 

6  -•  CC-368  Cable  Aseaab 

5  -  S-16/C  Saadsata 
8  TS-10  ]&ndsat 

(B) 


-  8  - 
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6  ••  WllO-B  8amlea-Vira 
_JL.“  WB-l/TT  Scurolas-Wire 
fotAXt  128  *  Talcrohooe,  intarconrtuni cation  and  Xcnlinar  Squt'onent 

PlpaettoK  7^T1fA^T^»  Saulnaent  Caadlo). 

1ft  BoShipa  Cofnlzancaft 

1  -  mqri 
.  .  1  -  nP-12 

,  2ft  BoAar  Gognizanea. 

2  »  gr 

Total:  4  -  IHraction  Jlnders 

Total:  3885  -  Sunber  of  Iquipnent  Listed. 


,  ’  ■ ^  "i'  j-i;*’-': 


DIRECTOR  OF  SHIP  MATERIAL 
JOINT  TASK  FORCE  ONE 


i  ^ 


BORSAD  OF  lABDS  DOCKS  GROUP 
GBDSS  Dmm  REPORT  FOR  TEST  ABLE 
(ABLE  PLUS  FIVE  DAIS) 


a;-.  '  t, 

' ,  .  •  '  'ViV- 


VvY--;  ■  «  . 
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Rttgiatertd  Hunber 


Itudomir*  (O)  to  Diraotor  of  Ship  Iteterlal  Sariai  00174 


V 


All  Cro8«roed9 
QUrAR/Lftr 

qgaroCTii-L: 


JCmT  TASK  FOHCS  OTS 
OSS  lfHA?T08  (if  7) 


5  Jt^  1946 


4 


4 


f 


P*T>mi  Burssa  of  Tordo  &  Decks  Crossro-ds  Reprosertatlve, 

Tot  Oirttotor  of  Ship  Moterlr^,  Joint  Tosk  Force  OM!, 


Sabjaett 


prallffllnoiy  Dcasc^  Report  on  ilRDC-13,  YOG-83,  10-160,  and 
2x6  Pontoon  Bridge  Saotlcn* 


1*  Tha  saveml  Itoas  of  domoi^e  to  tha  ARDC  -13  oro  dlseussod 

belovt 

(e)  Crackliig  of  tl:a  ecncrote  htill  and  \7lng  vtoIIs  Tas  noted  on 
tha  ton  docks  of  tha  yinr:  trails,  both  port  and  starboard 
faces  of  both  rrijig  oalls,  on  the  main  deck,  lon/yitudlnally 
near  the  centa'*  lon<?lf^lnal  vretor  tlrht  bulkhojid,  and  on 

•  the  port  shall  near  t’ o  water  line.  In  general.  It  is 
astiitttod  that  about  lOJJ  of  the  cracks  wore  caused  by  the 

•  pressure  wftwa,  and  7CF'  by  the  nagatlvo  pressure  trave, 

(b)  The  cracking  is  essentially  nlncr  and  oay  readily  bo  repair¬ 
ed#  The  crack  near  tlu.  wrter  line  allowed  the  slov;  leakage 

•  of  water  Into  the  ncntccn,  in  amount  sufficient  to  Increase 
/  tha  draft  about  0,03  foot  per  hour,  without  any  pumping. 

;  .  .  This, leakage  was  ollcrTod  to  continue  for  throe  and  ono-half 

..  deys^  at  the  end  of  which  period,  the  draft  of  the  dock  hod 
-iaereased  about  three  and  ono-half  foot,  with  r.  list  to  port 
of  about  d  degrees  -  ton  ainutes.  The  water  subsoquontly 
;  was  rattOTfed  la  el?dit  hours,  rzaing  a  single  6-lnch  submersible 

li'saMpn&ed.  cetwolk  between  the  tope  of  the  ring  wall  was 
'  -S' ®®ly  cable  remrlning  in  nlaco.  Timber 

walkwnye  along  the  Inboard  edges  of  the  tens  of  the  wing 
Welle  were  blown  away,  but  the  supnortlnr  frcaing  timbers 
were  largely  intact.  The  stoel  ladders  on  the  bow  faces  of 
tb"'  two  wing  walls  carried  ewoy,  but  similar  ladders  on  the 
:  atem  focea  wore  eesontlally  untouched,  -  A  light  plywood  con- 
;  tat>l  house  and  signal  bridge,  together  with  the  bulk  of  the 
;  light  stonchicn  an-^  cable  safo^  railinr  at  the  top  of  the 
wi^  walls  were 


jom  TASK  ?ORCB  OHB 
D3S  WHARTOr  (AP  7)  . 


Stibjoctt 


Prellffllnary  Dana/^o  Ronort  on  APDC-13,  T0G-^*3,  TO-I6O,  and 
2x6  Pontoon  Bridge  Action. 


Timber  exnosed  to  the  blast  tos  rharrad  to  a  d 071th  of  about 
1/16  Inch,  but  timber  irctccted  by  the  shartcTr  of  the  super- 
structure  apr>oared  tir. touched.  There  was  no  evidence  of 
oelclnation  of  the  concrete,  nor  of  fires  or  explosions  on 
the  dock  itself.  Vortical  concrete  faces  cx-'csed  to  th© 
blast  were  darkened  sll.?htly  by  rhat  appears  to  be  a  foreign 
oateirlal.  Da  this  connection,  the  chadew  cast  by  inter 
posed  portions  of  the  structijire  indicate  that  the  blast 
occurred  about  12  degrees  fon;erd  of  the  port  boom  and  at 
an  elevation  of  about  14  degrees. 

The  machinery  on  the  dock  ims  Hmitec  tc  tv:c  lOO  IC7  diesel, 
engine  driven  generators.  Their  operation  was  not  adversely 
afftseted  by  the  blast.  The  glass  faces  of  dials  on  the 
electz*icel  control  panel  were  not  crsacked,  nor  \oarQ  light 
bulbs  within  the  wing  walls*  The  wiring  has  not  yet  been 
examined^ 

Prom  rscordinrs  on  scratch  type  deflection  gages,  It  is 
onnaront  that  there  was  a  considerable  moveaont  back  and 
forth  of  the  ring  wal?.s  relative  to  the  pontoon.  Such 
Items  of  equipment  as  mess  tables,  galley  tables,  fly 
bulkheads,  bunks  and  r*iy  stores  were  in  part  tom  loose 
from  tholr  mocx*ing8. 

The  effects  of  tho  test  observed  on  the  T0G-S3  were 
negligible,  Althoxigb  the  Inspect Irn  of  this  craft  has 
not  been  comnletod,  it  \Tould  apnear  that  only  superficial 
damage  oectured  to  the  superstructure,  the  bull,  engines, 
pumns,  valves,  and  piping  were  not  affected,  and  there 
xas  CO  evidence  oalci^tion  of  the  concrete  by 
lisat  of  the  blast* 


There  was  no  damogo  observed  to  the  70-160  from  the  main 
deck  and  below,  although  the  subsequent  fire  in  the  area 
of  the  galley  caused  superficial  sor.llng  of  the  deck  cen- 
orete*  There  was  no  evidence  of  ooloinatlon  of  tho  concrete 
bv  the  heat  of  the  'blast*  Ibo  heat  was  insufficient  in 
degree  or  duration  to  fixe  the  cargo  trjiks.  In  irt'.loh  small 
qiuantitles  of  oil  remained* 


KKCLOSURE  (O) 


JOINT  TASK  lORCS  ONB 
053  WHAKTON  (AP  7) 


dobjectf  Prellmlncrp  Dancre  Ror>ert  on  AEDC-13,  T0G^3,  TO-I6O,  end 

2x6  Pontoon  Brid^  Soctlcn. 


The  conerate  and  wooden  superstructures  were  alnost 
comnletely  dar.ollshod  by  tho  blest.  The  nocp  dock  was 
frretured  end  "'ushed  downward  over  its  entire  area. 

The  pilot  houS'!  is  nl.  sin?,  probably  ccnsvmod  by  flro. 

Deck  h'uisaa  ec'.taialr  •  tho  newer  plant,  oaap  bnrines,  and 
line  valTaa,  wore  crur.bod  In,  end  sections  wore  scattered 
over  the  deck.  The  crtwalks  waore  ringed  asunder  and 
partially  destroyed  by  fire.  The  after  portion  of  tho 
forccaatlo  was  crushed  inward,  but  the  forecastle  dock 
was  essentially  dhtact. 

From  maasureaonts  raada  on  blast  shadows  noted  on  tho  fore 
castle  deck.  It  hrs  boon  osticatod  that  the  blast  occurred 
about  70  degrees  abaft  the  nort  beaa. 

The  2  by  6  pontoon  bridp-e,  noored  to  the  stem  of  tho 
ABX>13,  was  structurally  intact  after  the  t  est,  A  saall 
onotmt  of  dishing  inward  of  tho  stool  plates  was  noted 
battfoen  intsmol  laracing.  The  bridge'  was  turned  ovor  by 
the  blrst  or  subsequent  wave  action. 


/s/  R.  LAUORRAtS, 

R.  UPOREAOX, 
CoBDoadar, . (CEC) ,  USN 
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jom  nsK  FORCB  cm 


BUSAtnU  laPORT 


Pood»  clothing  and  ship » a  store  material  s toted  beloix  decks 
iroro  not  effected  to  any  oractical  extent.  Some  food  was  mildly 
radioactive  on  the  ARKAIISAS  end  'JEVADA,  but  still  usable.  Foods 
in  tin  or  glasd  were  entirely,  fit  for  consumption.  Some  danger 
exists  in  the  eonsumption  of  unsealed  foods  such  as  fresh  fruits 
and  Tegetables  in  topside  lookers  or  flour  in  bins.  The  danger 
in  not  from  the  small  amount  retained  radioactivi^  but  from  the 
possibility  of  bomb  particles  or  dust  residing  on  the  food.  Soda 
ash  (laundry  supnlles)  eras  found  to  be  quite  radioactive  but 
acttrl^  subsided  rrlthln  forty-eight  hours  after  the  blast. 

With  the  exception  of  the  ARKANSAS*  steam  kettles  which  were  bent 
and  broken^  ell  supply  department  facilities  have  been  or  can  be 
restored  os  soon  as  water,  eleotrioal  power  and  stem  are  reactivated 
Ships  Inspected  were  the  NEV/JDA,  ARKAJrS.'tS,  CARTERET  and  SARATOGA, 


bblosare  (B) 
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BUREAU  OF  SHIPS  GROUP 


TECHNICAL  INSPECTION  REPORT 


U.  S. 


Vii.iiuUGH 


C.  20301 


_  '*  — .>  Lu.oi-imv-i.ua  ozieoxuig  tarn  Matii 

rMT”*  Ifaited  Statae  withia  th«  meaaljag  of  tlw 

"•  "•'  Sectioa7W  and^ 
revelation  of  Ua  contonte  la 
manner  to  an  unauthorzled  person  l3  prohibited  by  lar 

F.X.  Forest, 

Captain,  U.S.N. 
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U.S.S.  CRITTENDEN  (APA  77) 

SHIP  CHARACTERISTICS 

Building  Yard:  Consolidated  Stael  Corp.;  Wilmington, 
Ca  lifornia. 

Commissioned:  17  January  1945. 

HULL 

Length  Overall:  426  feet  0  inches. 

Length  on  Waterline:  400  feet  0  inches. 

Beam  (extreme):  53  feet  0  inches. 

Depth  (molded  to  upper  deck):  37  feet  0  inches. 

Drafts  at  time  of  test:  Fwd.  9  feet  6  inches. 

Aft.  17  feet  6  inches. 

Limiting  displacement:  7,080  tons. 

Displacement  at  time  of  test:  5,866  tons. 

MAIN  PROPULSION  PLANT 

Main  Engines;  Two  sets  of  Westinghouse  steam  tur¬ 
bines,  directly  connected  to  Westinghouse  main  gen¬ 
erators.  Two  main  shaft  motors. 

Main  Condensers:  Two  are  installed  in  ship. 

Boilers:  Two  Babcock  and  Wilcox  Boilers  are  in-* 
stalled  in  ship.  450  psi  gauge  -  750°  F. 

Propellers:  Two  are  installed. 

Main  Shafts:  Two  are  installed  in  ship. 

Ships  Service  Generators:  Five  are  installed  in 
ship.  Two  -  250  KW.  -  450  V.  -  A.C.,  One  -  150 
KW.  -  450  V.  -  A.C.,  and  Two  -  100  KW.  -  120/240  V. 
D.  C. 
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TECHNICAL  INSPECTION  REPORT 


OVERALL  SUMMARY 
I.  Target  Condition  After  Test. 

(a)  Drafts  after  Test;  list;  general  areas  of  flooding, 

sources. 


No  flooding  occurred. 

Drafts  before  and  after  Test: 

Forward,  9'  6*’  Aft,  VI*  6**  List,  0® 

(b)  Structural  Damage. 

HULL 

Major  structural  damage  occurred  in  the  forward 
and  after  cargo  hatch  areas  and  La  the  bridge  structure.  Distortion  of 
structure  is  much  more  severe  in  the  forward  cargo  hatch  area  than  in 
the  after  cargo  hatch  area.  In  the  forward  hatch  area,  the  longitudinal 
girders  are  deflected,  spread,  and  tilted  at  the  upper,  main,  and  first 
platform  deck  levels.  The  upper  deck  in  way  of  the  forward  cargo 
hatch  is  dished  20  inches,  starboard,  and  16  inches,  port.  The  main  deck 
and  first  platform  in  this  area  are  deflected  similarly  but  to  a  lesser 
degree.  Deck  dishing  in  way  of  the  after  cargo  hatch  reaches  a  maxi¬ 
mum  of  six  inches. 


The  forward  face  of  the  superstructure  is  badly 
dished,  the  bridge  wings  are  lifted,  and  the  bulwarks  are  torn.  All 
weather  bulkheads  facing  forward,  port  and  starboard,  are  dished. 

Blast  damage  diminishes  from  forward  to  aft  and  from  the  topmasts 
downward.  Blast  damage  to  masts,  booms,  and  boat  davits  is  severe. 

^  Damage  to  joiner  bulkheads  and  furniture  is 

considerable  in  the  forward  part  of  the  superstructure,  due  princip¬ 
ally  to  the  'distortion  of  the  forward  bulkhead  of  the  bridge  structure 
»  and  its  associated  longitudinal  bulkheads.  The  most  serious  structural 
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damage  in  the  superstructure  occurs  within  the  five  frame  spaces 
immediately  aft  of  bulkhead  59. 

Structural  damage  in  interior  spaces  is  negligible 
except  in  the  cargo  hatch  areas.  Bulkheads  surrounding  the  hatch  areas 
are  moderately  dished.  Joiner  bulkheads  in  these  areas  are  damaged  by 
pressure  which  came  down  through  the  cargo  hatches.  All  hatch  battens,  ^ 

strongbacks,  and  pontoon  type  hatch  covers  were  blown  into  the  holds 
with  the  the  exception  of  one  pontoon  cover  at  the  main  deck  level  in  the 
after  cargo  hatch. 

Essentially  the  only  damage  to  the  shell  plating  is 
a  wrinkle  at  frames  45-48,  starboard,  which  extends  from  the  upper 
deck  to  below  the  waterline.  This  shell  damage,  together  with  the 
damage  to  decks  and  longitudinal  girders  in  the  forward  cargo  hatch 
area,  constitutes  a  serious  reduction  in  strength  in  way  of  the  forward 
cargo  hatch. 

MACHINERY 

The  outer  casings  of  both  stacks  were  badly  crushed . 

The  inner  casing  of  the  after  stack  was  consderably  dished  and  was  torn 
open  on  the  forward  side.  Supports,  both  internal  and  external,  of  the 
after  stack  failed,  leaving  the  stack  in  place  but  in  a  precarious  position. 

Nos.  2  and  4  (port)  Welln  davits  received  severe  structural  damage. 

ELECTRICAL 

The  ship  received  considerable  structural  damage  as 
a  result  of  this  test.  The  only  damage  to  the  ship’s  electrical  equipment 
due  to  this  structural  damage  was  a  few  cables  cut  when  the  bulkheads  on 
which  they  were  mounted  gave  way.  Special  electrical  test  equipment  was 
damaged  by  falling  hatch  covers. 

(c)  Other  damage, 

HULL 

# 

Propulsion  and  auxiliary  machinery  are  unaffected  by  i 

the  Test,  Ship  control  is  affected  slightly  by  damage  to  instruments  at  the 
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secondary  conning  station.  Pilot  house  instruments  remain  essentially 
Intact  and  steering  machinery  is  unaffected.  Fire  control  is  reduced 
In  effectiveness  by  a  damaged  40  mm  director  foundation  on  the  after 
deckhouse  top.  Gunnery  and  electrical  equipment  Is  essentially  un¬ 
damaged.  Electronics  equipment  is  unaffected  except  for  carrying  away 
of  radio  and  radar  antennae.  Interior  communications  are  undamaged. 

MACHINERY 

No.  1  boiler  casing  seams  were  opened  at  the  top 
where  the  boiler  casing  is  welded  onto  the  uptake.  Both  smoke  peris¬ 
cope  sight  reflecting  units  were  ruptured.  The  after  stack  was  sever ly 
damaged.  There  was  moderate  damage  to  the  uptakes.  The  forward 
starboard  cargo  winch  was  torn  loose  from  its  foundation.  The  port 
Welin  davits  (nos.  2  and  4)  were  severely  damaged  structurally.  The 
electric  controller  of  no.  3  Welin  davit  was  torn  loose  from  the  bulk¬ 
head.  The  starboard  side  of  the  firemaln  loop  was  opened  at  three 
places  just  below  the  upper  deck.  There  was  a  large  amount  of 
scattered  minor  damage  to  piping,  electric  drinking  fountains,  etc, 

ELECTRICAL 

Principal  electrical  damage  consisted  of  the 

following: 

1.  Both  24  inch  searchlights  and  one  12  inch  searchlight 
were  demolished. 

2.  Approximatelyslx  lighting  and  fire  alarm  circuit 
cables  for  both  cargo  holds  were  rupturea. 

3.  Two  gyro  compass  repeaters  were  missing  and 
another  repeater  was  knocked  from  its  stand, 

4.  The  port  6MC  bull  horn  was  missing, 

5.  The  anemometer  cups  were  blown  off. 

6.  One  boat  davit  controller  was  knocked  off  the 

bulkhead. 
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7.  A  few  lamps  were  broken. 

8.  A  few  sound  powered  telephones  were  rendered 

inoperable. 

9.  Special  Bureau  of  Ships,  code  660,  test  material 
In  the  forward  cargo  hold  was  damaged  by  falling  hatch  covers. 

n.  Forces  evidenced  and  effects  noted. 

(a)  Heat. 


HULL 

The  heat  wave  struck  the  ship  at  an  angle  of  approxi¬ 
mately  350  degrees  relative,  and  at  an  elevation  of  about  30  degrees. 

Paint  damage  is  confined  principally  to  areas  facing 
forward  and  to  port  and  diminishes  in  severity  from  forward  to  aft  and 
from  the  topmasts  downward.  A  few  athwartship  surfaces  facing  aft 
have  scorching  about  one  foot  inboard  from  the  port  side.  Fire  hoses 
are  darkened  and  frayed.  Manila  rope  appears  dryed  out  and  wire  rope 
boat  falls  appear  to  have  all  the  grease  burned. 

MACHINERY 

Paint  on  the  port  side  of  exposed  machinery  was 
badly  scorched  and  blistered. 


ELECTRICAL 

Radiant  heat  from  the  port  bow  scorched  paint  on 
exposed  electrical  equipment  and  cables.  This  heat  was  not  of  sufficient 
duration  to  render  any  electrical  equipment  inoperable. 

(b)  Fires  and  Explosions. 

HULL 

No  fires  or  explosions  occurred  on  this  ship.  » 
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MACHINERY 


No  evidence  o 

ELECTRICAL 

There  was  no  evidence  of  fires  or  explosions, 
(c)  Shock. 


HULL 

Effect  of  shock  is  slight.  Pipe  berths  in  troop 
berthing  compartments  aft  are  thrown  from  thel*'  hooks.  Electric 
light  globes  and  bulbs  suffered  little  damage  an.  'here  in  the  ship. 
Some  equipment  was  thrown  off  bulkheads  but  this  is  attributable 
to  either  the  direct  effect  of  air  blast  or  deflection  of  the  structure. 
Breakage  of  a  nipple  on  a  boat  fueling  line  and  separation  of  pipe 
flanges  in  flushing  and  fire  mains  are  the  result  of  shock.  No  shock 
damage  to  machinery  resulted  from  ttie  test. 

MACHINERY 

No  evidence. 

ELECTRICAL 

There  was  evidence  that  the  vessel  received 
considerable  shock  since  some  lamps,  steamtight  globes  and  fire 
alarm  thermostats  were  broken. 

(d)  Pressure. 


HULL 

Air  blast  pressure  came  from  approximately 
350  degrees  relative,  at  an  elevation  of  about  30  degrees.  The  areas 
most  severely  affected  are  the  forward  face  of  the  bridge  structure, 
the  forward  and  after  cargo  hatch  areas,  and  weather  bulkheads 
facing  forward  and  to  port  and  starboard.  In  general,  dishing  of 
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longitudinal  -weather  bulkheads  facing  to  starboard  Is  as  severe  as 
dishing  of  bulkheads  facing  to  port.  Damage  in  the  starboard  main 
deck  passageway  is  more  severe  than  in  tne  port  passageway.  Ref¬ 
lection  of  pressure  from  the  forward  face  of  the  bridge  structure 
into  the  forward  cargo  hatch  area  is  apparent.  The  superstructure 
afforded  considerable  shielding  of  the  after  cargo  hatch  area. 

Dishing  of  both  7  1/2  lb  and  10  lb  plating  is 

general. 


Top  masts  and  booms  proved  particularly  vul¬ 
nerable  to  air  blast.  All  cargo  booms  secured  to  the  foremast  and 
mainmast  are  badly  bent  or  buckled. 

The  ship’s  speed  would  have  been  materially 
reduced  pending  repairs  to  the  boiler  casing  in  the  forward  machinery 
space.  If  the  ship  had  been  in  heavy  seas,  she  would  be  jeopardized 
because  of  serious  reduction  of  strength  In  way  of  the  forward  hold. 

MACHINERY 

Blast  pressure,  and  the  whipping  motion  of  the 
ship  following  the  blast,  are  believed  to  have  caused  all  of  the  damage 
to  machinery.  The  blast  came  from  the  port  side. 

ELECTRICAL 

This  vessel  was  subjected  to  high  pressures 
(air  blast).  This  is  evidenced  by  the  searchlights,  davit  controller, 
and  bull  horn  being  blown  from  their  mountings  and  by  light  metal 
bulkheads  being  carried  away.  Most  of  the  electrical  damage  was 
a  result  of  the  air  blast, 

(e)  Effects  peculiar  to  the  Atomic  Bomb. 

HULL 

Exclusive  of  radiological  features,  the  atomic 
bomb,  at  this  range,  presents  a  problem  of  large  scale  simultaneous 
exposure  to  heat,  blast,  pressure,  and  shock. 
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MACtxINERY 


A  blast  pressure  of  this  magnitude  is  apparently 
peculiar  to  the  Atom  Bomb. 


ELECTRICAL 

The  loss  of  residual  magnetism  of  #1  Ship  Service 
generator  may  have  been  due  to  an  atomic  bomb  effect, 

m.  Results  of  Test  on  Target. 

(a)  Effect  on  machinery,  electrical,  and  ship  control. 

HULL 

The  effect  of  Test  A  on  machinery  and  electrical 
equipment  is  negligible.  Ship  control  is  affected  only  to  the  extent  of 
damage  to  instruments  at  the  secondary  conning  station. 

MACHINERY 

Both  boilers  could  have  continued  in  operation 
with  an  estimated  reduction  in  efficiency  of  50%  forward,  25%  aft. 

#1  boiler  was  repaired  by  the  ship’s  force  in  about  2  hours  and  is 
now  fully  operable.  The  after  stack  was  seriously  weakened  and 
would  probably  have  fallen  over  if  heavy  weather  had  been  encounter¬ 
ed,  in  which  case  maximum  load  on  the  after  boiler  would  be  reduced 
to  50%  or  less  of  normal.  Damage  to  the  firemain  considerably 
lessened  the  effectivenessof  this  system.  Three  of  the  four  Welin 
davits  were  made  inoperable  and  two  are  believed  to  be  beyond  repair. 
This  reduces  the  ability  of  the  vessel  to  lower  boats  by  75%. 

ELECTRICAL 

Electrically,  the  damage  which  occurred  as  a 
result  of  the  test  had  slight  effect  on  the  operation  of  tlie  ship’s 
electrical  plant.  All  propulsion  and  boiler  auxiliaries  were  oper¬ 
able.  Had  the  #1  AC  ship’s  service  generator  been  operating  at 
the  time  of  the  bomb  explosion,  it  would  not  have  lost  its  residual 
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magnetism.  Since  the  generator  could  be  easily  repaired  by  the  ship’s 
force  and  since  there  is  a  standby  generator,  the  temporary  loss  of  this 
generator  would  not  affect  the  operation  of  the  vessel.  The  most  serious 
effect  on  the  electric  plant  was  the  loss  of  both  24  inch  searchlights  which 
were  damaged  beyond  repair.  The  loss  of  a  few  sound  powered  tele¬ 
phones,  the  port  6MC  bull  horn,  the  12  inch  signal  searchlight,  and  the 
lighting  cables  would  slightly  impair  the  operation  of  the  ship.  The  ship 
could  be  operated  almost  indefinitely  without  these  items  at  only  slightly 
reduced  efficiency.  Temporary  lights  could  have  been  rigged  by  the 
ship’s  force  to  replace  those  lost. 

Secondary  ship’s  control  was  practically  demolish¬ 
ed.  This  control  station  is  seldom  used  except  when  the  primary  control 
station  is  inoperable.  The  ship  could  therefore,  continue  to  operate, 
controlled  by  the  normal  ship’s  control  station. 

(b)  Effect  on  gunnery  and  fire  control, 

HULL 

Gunnery  appears  essentially  unaffected.  Fire  con¬ 
trol  is  affected  by  dislocation  of  the  40mm  director  foundation  on  the 
after  deck  house  top  and  by  possible  severance  of  electric  cables  inter¬ 
connecting  the  fire  control  stations, 

MACHINERY 

No  comment, 

ELECTRICAL 

The  only  damage  to  gunnery  ai*^  xtre  control 
equipment  was  to  that  equipment  secured  to  the  masts.  This  con- 
sits  of  radar  equipment  which  is  covered  by  the  electronics  report. 

(c)  Effect  on  watertight  integrity  and  stability, 

HULL 

Watertight  integrity  and  stability  are  unaffected. 

No  damage  to  main  transverse  bulkheads  exists  below  the  main  deck. 
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MACHINERY 


No  comnient. 

ELECTRICAL 

Watertight  integrity  was  not  aifected  by  damage 
to  electrical  equipment.  No  electrical  equipment  shifted  sufficiently  to 
affect  scability. 

(d)  Effect  on  personnel  and  habitability. 

HULL 

The  commanding  officer  estimates  that  50  percent  ■ 
of  the  topside  personnel  would  be  serious  casualties  from  the  effects  of 
heat,  blast,  flying  debris,  and  radioactivity  and  that  20  percent  of  person¬ 
nel  in  the  interior  of  the  ship  would  suffer  injuries.  Some  machinery 
space  casualties  could  be  expected  from  boiler  flarebacks. 

Habitability  is  affected,  by  damage  to  ventilation 
ducts  in  the  forward  and  after  cargo  hatch  spaces,  by  temporary  dis¬ 
arrangement  of  berths  and  lockers,  and  by  obstruction  of  passages  by 
damaged  joiner  bulkheads. 


MACHINERY 

It  is  estimated  that  there  would  have  been  few  If 
any,  casualties  among  personnel  below  decks.  Habitability  was  slightly 
reduced  temporarily  by  damage  to  piping  and  the  general  disarrange¬ 
ment  of  the  ship. 


ELECTRICAL 

The  personnel  on  this  vessel  might  have  been 
affected  by  radioactivity,  however,  the  extent  of  these  effects  is  un¬ 
known.  Disregarding  radioactivity,  it  is  considered  that  all  exposed  ^  • 
topside  personnel  would  have  been  casualties  due  to  the  flash  and  air 
blast.  There  would  also  have  been  casualties  around  the  cargo  holds 
due  to  structure  distortion  and  due  to  falling  hatch  covers.  From  an 
electrical  standpoint,  casualties  might  have  resulted  from  electrical 
equipment  such  as  the  searchlights  and  the  bull  horn  becoming  missiles, 
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Electrically,  the  only  effect  on  habitability  was 
the  slight  Inconvenience  due  to  the  lighting  failures. 

(e)  Effect  on  fighting  efficiency. 

HULL 

Fighting  efficiency  is  reduced  by  damaged  to  the 
port  after  40mm  director  foundation  and  by  damage  to  radio  and  radar 
antennae.  The  ship  could  not  carry  out  her  mission  in  amphibious 
operations  because  of  damage  to  all  cargo  booms  and  the  Inoperability 
of  three  of  the  four  sets  of  boat  davits. 

MACHINERY 

Damage  to  the  Welln  davits,  reducing  the  vessel’s 
ability  to  lower  boats,  would  seriously  reduce  her  efficiency  as  a  trans¬ 
port  In  certain  tactic^  situations.  It  is  to  be  noted  that  if  the  ship  had 
her  normal  complement  of  boats  aboard,  many  of  these  would  have 
been  wrecked.  It  is  estimated  that  maxbnum  speed  was  reduced  to 
about  6  knots  for  2  hours,  and  that  after  temporary  repairs  to  the  for¬ 
ward  boiler  speed  could  be  built  up  to  about  13  knotes  (16  knots  is  design¬ 
ed  speed).  It  is  estimated  that  approximately  26  days’  work  at  a  ship¬ 
yard  would  be  required  to  restore  all  machinery  to  normal  operating 
condition. 


ELECTRICAL 

Due  to  personnel  casualties  and  due  to  the  damage 
to  the  vessel,  its  fighting  efficiency  was  greatly  reduced.  Electrically, 
the  effects  were  slight.  Disembarkation  would  have  been  hampered  by 
the  loss  of  the  davit  controller,  however,  this  damage  could  have  been 
repaired  by  the  ship’s  force  in  a  few  hours.  Night  cargo  handling 
operations  would  have  been  hampered  by  the  loss  of  the  cargo  lights. 

It  is  considered  that  the  ship  could  operate  electrically  at  approx¬ 
imately  90%  efficiency. 
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IV. 


General  Summary. 


HULL 

This  ship  proved  to  be  extremely  vulnerable  to 
the  affects  of  air  blast  on  topside  structure,  masts,  booms,  rigging, 
and  cargo  hatch  areas.  The  discontinuity  of  structure  In  way  of  the 
cargo  hatches  is  likely  to  contribute  materially  to  reduction  In  local 
strength  as  a  result  of  proximity  to  an  air  burst  Atom  Bomb. 

MACHINERY 

The  CRITTENDEN  was  apparently  near  the  edge 
of  the  lethal  range  of  this  t3Te  of  attack  for  vessels  of  her  type.  A 
slightly  greater  amount  of  damage  to  the  boilers  and  stacks  would 
have  immobilized  the  vessel. 


s 
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.1 

> 
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ELECTRICAL 

This  vessel  received  the  most  damage  of  any 
of  the  transports  that  survived  the  first  atomic  bomb  test.  Although 
the  ship’s  hull  received  considerable  damage  there  was  very  little 
electrical  damage.  Part  of  the  electrical  damage  that  occurred  was 
due  to  the  failure  of  associated  hull  equipment. 

V.  Preliminary  Recommendations. 

HULL 

(a)  Increase  in  strength  in  way  of  cargo  hatch  areas  is  neces¬ 
sary  and  greater  resistance  to  blast  pressure  is  required  for  cargo  hatch 
closures. 


(b)  Long  spans  between  stowage  cradles  for  cargo  booms 
should  be  eliminated. 

(c)  Boat  handling  arrangements  should  be  redesigned  to 
eliminate  broad  surfaces  expose to  blast  pressure.  Boats  should  be 
housed  below  the  weather  deck  or  in  protective  Inclosures. 
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(d)  Top  masts  should  be  eliminated  and  radar  and  radio 
antennae  should  be  replaceable  by  spares. 

(e)  Plating  less  than  10  lbs.  in  weight  should  not  be  used 

in  structure  exposed  to  air  blast.  Stacks  should  be  of  less  projected  area. 
Fire  control  and  ship  control  stations  should  be  spherical  or  cylindrical 
inclosures,  preferable  streamlined  with  the  surrounding  structure. 

Bridge  wings  should  be  eliminated. 

(f)  Life  rafts,  and  loose  topside  gear  in  general,  should 
be  more  securely  attached  to  the  shlp^s  structure. 

(g)  Studies  should  be  conducted  to  determine  the  most 
suitable  paints  for  resisting  heat. 

MACHINERY 

Stacks  should  be  made  more  resistant  to  blast 

pressure. 


Piping,  especially  main  lines,  should  be  so  located 
that  it  is  not  likely  to  be  damaged  by  deflection  of  decks  and  bulkheads. 

ELECTRICAL 

(a)  It  is  recommended  that  consideration  be  given  to  the 
redesign  of  the  24  inch  searchlights  to  give  them  more  resistance  to 
air  blast.  This  is  considered  necessary  to  give  them  comparable 
strength  to  other  electrical  equipment. 

(b)  It  is  recommended  that  the  gimbal  and  binnacle  pins 
on  gyro  compass  repeaters  be  lengthened  to  prevent  the  repeaters 
from  being  freed  from  their  mounting  stands. 

(c)  It  is  recommended  that  consideration  be  given  to 
mounting  equipment  such  as  controllers  on  some  sort  of  mounting  pads 
or  straps  so  that  some  bulkhead  distortion  can  occur  without  damage 
to  the  equipment. 
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(d)  It  is  recommended  that  where  possible,  cable  be  run 
along  beams  Instead  of  along  light  metal  joiner  bulkheads.  It  is  con¬ 
sidered  that  most  of  the  damage  to  cables  that  occurred  on  this  vessel 
could  have  been  avoided  If  more  consideration  had  been  given  to  the 
routing  of  the  cable. 

(e)  It  is  recommended  that  some  means  of  pinning  the  12 
inch  signal  searchlights  in  their  sockets  be  devised  to  prevent  them  from 
being  jarred  or  blown  from  their  sockets. 
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TECHNICAL  INSPECTION  REPORT 
SECTION  I  -  HULL 

GENERAL  SUMMARY  OF  HULL  DAMAGE 
I.  Target  Condition  After  Test. 

(a)  Drafts  after  test;  list;  general  areas  of  flooding,  sources. 

No  flooding  occurred. 

Drafts  before  and  after  test: 

Forward,  9^  6^*  Aft.,  17’  6”  List,  0® 

(b)  Structural  damage. 

Major  structural  damage  occurred  in  the  forward 
and  after  cargo  hatch  areas  and  in  the  bridge  structure.  Distortion  of 
structure  is  much  more  severe  in  the  forward  cargo  hatch  area  than  in 
the  after  cargo  hatch  area.  In  the  forward  hatch  area,  the  longitudinal, 
girders  are  deflected,  spread,  and  tHted  at  the  upper,  main,  and  first 
platform  deck  levels.  The  upper  deck  in  way  of  the  forward  cargo  hatch 
is  dished  20  inches,  starboard,  and  16  inches,  port.  The  main  deck  and 
first  platform  in  this  area  are  deflected  similarly  but  to  a  lesser  degree. 
Deck  dishing  in  way  of  the  after  cargo  hatch  reaches  a  maximum  of  six 
inches. 


The  forwsird  face  of  the  superstructure  is  badly  dished,  the 
bridge  wings  are  lifted,  and  the  bulwarks  are  torn.  All  weather  bulk¬ 
heads  facing  forward,  port  and  starboard,  are  dished.  Blast  damage 
diminishes  from  forward  to  aft  and  from  the  topmasts  downv;ard.  Blast 
damage  to  masts,  booms,  and  boat  davits  is  severe. 

Damage  to  joiner  bulkheads  and  furniture  is  considerable 
in  the  forward  part  of  the  superstructure,  due  principally  to  tlie  dis¬ 
tortion  of  the  forward  bulkhead  of  the  bridge  structure  and  its  associated 
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longitudinal  bulkheads.  The  most  serious  structural  damage  in  the 
superstructure  occurs  within  the  five  frame  spaces  immediately  a£t 
of  bulkhead  59. 

Structural  damage  in  interior  spaces  is  negligible  except 
in  the  cargo  hatch  areaSo  Bulkheads  surrounding  the  hatch  areas  are 
moderately  dished.  Joiner  bulkheads  in  these  areas  are  damaged  by 
pressure  which  came  dovin  through  the  cargo  hatches.  All  hatch  battens, 
strongbacks,  and  pontoon  type  hatch  covers  were  blown  into  the  holds 
with  the  exception  of  one  pontoon  cover  at  The  main  deck  level  in  the 
after  cargo  hatch. 

Essentially  the  only  damage  to  the  shell  plating  is  a  wrinkle 
at  frames  45-48,  starboard,  which  extends  from  the  upper  deck  to  below 
the  waterline.  This  shell  damage,  together  with  the  damage  to  decks 
and  longitudinal  girders  in  the  forward  cargo  hatch  area,  constitutes 
a  serious  reduction  in  strength  in  way  of  the  forward  cargo  hatch, 

(c)  Other  damage. 

Propulsion  and  auxiliary  machinery  are  unaffected 
by  the  test.  Ship  control  is  affected  slightly  by  damage  to  instruments 
at  the  aecor  lary  conning  station.  Pilot  house  instruments  remain  es¬ 
sentially  int  ct  and  steering  machinery  is  unaffected.  Fire  control  is 
reduced  in  effectiveness  by  a  damaged  40  mm  director  foundation  on 
the  after  deckhouse  top.  Gunnery  and  electrical  equipment  is  es¬ 
sentially  undamaged.  Electronics  equipment  is  unaffected  except  for 
carrying  away  of  radio  and  radar  antennae.  Interior  communications 
are  undamaged. 

II.  Forces  Evidenced  and  Effects  Noted. 

(a)  Heat. 

The  heat  wave  struck  the  ship  at  an  angle  of  approx¬ 
imately  350  degrees  relative,  and  at  an  elevation  of  about  30  degrees. 

Paint  damage  is  confined  principally  to  areas  facing  forward 
and  to  port  and  diminishes  in  severity  from  forward  to  aft  and  from  the 
topmasts  downward,  A  few  athwartship  surfaces  facing  aft  have  scorch¬ 
ing  about  one  foot  inboard  from  the  port  side.  Fire  hoses  are  darkened 
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and  frayed.  Manila  rope  appears  dryed  out  and  wire  rope  boat  falls 
appear  to  have  ail  the  grease  burned. 

(b)  Fires  and  explosions. 

No  fires  or  explosions  occurred  on  this  ship. 

(c)  Shock. 

Effect  of  shock  is  slight.  Pipe  berths  in  troop 
berthing  compartments  aft  are  thrown  from  their  hooks.  Electric 
light  globes  and  bulbs  suffered  little  damage  anjAvhere  in  the  ship. 
Some  equipment  was  thrown  off  bulkheads  but  this  is  attributable 
to  either  the  direct  effect  of  air  blast  or  deflection  of  the  structure. 
Breakage  of  a  nipple  on  a  boat  fueling  line  and  separation  of  pipe 
flanges  in  flushing  and  fire  mains  are  the  result  of  shock.  No  shock 
damage  to  machinery  resulted  from  the  test. 

(d)  Pressure. 

Air  blast  pressure  came  from  approximately 
305  degrees  relative,  at  an  elevation  of  about  30  degrees.  The  areas 
most  severely  affected  are  the  forward  face  of  the  bridge  structure, 
the  forward  and  after  cargo  hatch  areas,  and  weather  bulkheads  facing 
forward  and  to  port  and  starboard.  In  general,  dishing  of  longitudinal 
weather  bulkheads  facing  to  starboard  is  as  severe  as  dishing  of  bulk¬ 
heads  facing  to  port.  Damage  in  the  starboard  main  deck  passageway 
is  more  severe  than  in  the  port  passageway.  Reflection  of  pressure 
from  the  forward  face  of  the  bridge  structure  into  the  forward  cargo 
hatch  area  is  apparent.  The  superstructure  afforded  considerable 
shielding  of  the  after  cargo  hatch  area. 

Dishing  of  both  7-1/2  lb  and  10  lb  plating  is  general. 

Top  masts  and  booms  proved  particularly  vulnerable  to 
air  blast.  All  cargo  booms  secured  to  the  foremast  and  mainmast 
are  badly  bent  or  buckled. 

The  ship’s  speed  would  have  been  materially  reduced 
pending  repairs  to  the  boiler  casing  in  the  forward  machinery  space. 
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If  the  ship  had  been  in  heavy  seas,  she  would  be  jeopardized  because 
of  serious  reduction  of  strength  in  way  of  the  forward  hold, 

(e)  Effects  apparently  peculiar  to  the  atom  bomb. 

Exclusive  of  radiological  features,  the  atomic  bomb , 
at  this  range,  presents  a  problem  of  large  scale  simultaneous  exposure 
to  heat,  blast,  pressure,  and  shock. 

in.  Effects  of  Damages. 

(a)  Effect  on  machinery,  electrical  andl  ship  control. 

The  effect  of  Test  A  on  machinery  and  electrical 
equipment  is  negligible.  Ship  control  is  affected  only  to  the  extent  of 
damage  to  instruments  at  the  secondary  conning  station. 

(b)  Effect  on  gunnery  and  fire  control. 

Gunnery  appears  essentially  unaffected.  Fire  con¬ 
trol  is  affected  by  dislocation  of  the  40  mm  director  foundation  on  the 
after  deck  house  top  and  by  possible  severance  of  electric  cables  inter¬ 
connecting  the  fire  control  stations, 

(c)  Effect  on  water-tight  integrity  and  stability. 

Water-tight  integrity  and  stability  are  unaffected. 

No  damage  to  main  transverse  bulkheads  exists  below  the  main  deck. 

(d)  Effect  on  personnel  and  habitability. 

The  commanding  officer  estimates  that  50  percent 
of  the  topside  personnel  would  be  serious  casualties  from  the  effects 
of  heat,  blast,  flying  debris,  and  radioactivity  and  that  20  percent  of 
personnel  in  the  interior  of  the  ship  would  suffer  injuries.  Some  mach¬ 
inery  space  casualties  could  be  expected  from  boiler  ilarebacks. 

Habitability  is  affected,  by  damage  to  ventilation  ducts  in  the 
forward  and  after  cargo  hatch  spaces,  by  temporary  disarrangement  of 
berths  and  lockers,  and  by  obstruction  of  passages  by  damaged  joiner 
bulkheads. 
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(e)  Effect  on  fighting  efficiency. 

Fighting  efficiency  is  reduced  by  damage  to  the 
port  after  40  mm  director  foundation  and  by  damage  to  radio  and  radar 
antennae.  The  ship  could  not  carry  out  her  mission  in  amphibious 
operations  because  of  damage  to  all  cargo  booms  and  the  inoperability 
of  three  of  the  four  sets  of  boat  davits. 

IV.  General  Summary  of  Observers*  Impressions  and  Conclusions. 

This  ship  proved  to  be  extremely  vulnerable  to  the 
effects  of  air  blast  on  topside  structure,  masts,  booms,  rigging,  and 
cargo  hatch  areas.  The  discontinuity  of  structure  in  way  of  the  cargo 
hatches  is  likely  to  contribute  materially  to  reduction  in  local  strength 
as  a  result  of  proximity  to  an  air  burst  atomic  bomb. 

V.  Preliminary  General  or  Specific  Recommendations  of 
Inspection  Group. 

(a)  Increase  in  strength  in  way  of  cargo  hatch  areas  is 
necessary  and  greater  resistance  to  blast  pressure  is  required  for 
cargo  hatch  closures. 

(b)  Long  spans  between  stowage  cradles  for  cargo  booms  should 
be  eliminated, 

(c)  Boat  handling  arrangements  should  be  redesigned  to  elimin¬ 
ate  broad  surfaces  exposed  to  blast  pressure.  Boats  should  be  housed 
below  the  weather  deck  or  in  protective  inclosures. 

(d)  Top  masts  should  be  eliminated  and  radar  and  radio 
antennae  should  be  replaceable  by  spares. 

(e)  Plating  less  than  10  lbs  in  weight  should  not  be  used 
in  structure  exposed  to  air  blast.  Stacks  should  be  of  less  projec  ed 
area.  Fire  control  and  ship  control  stations  should  be  spherical  ox 
cylindrical  inclosures,  preferable  streamlined  with  the  surrounding 
structure.  Bridge  wings  should  be  eliminated. 
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(£)  Life  rafts,  and  loose  topside  gear  In  general,  should  be 
more  securely  attached  to  the  ships  structure. 

(g)  Studies  should  be  conducted  to  determine  the  most  suit¬ 
able  paints  for  resisting  heat. 

VI.  Instructions  for  loading  the  vessel  specified  the  following: 


ITEM  LOADING 

Fuel  Oil  95% 

Diesel  OH  95% 

Ammunition  100% 

Potable  and  reserve  feed  water  95% 

Salt  water  ballast  None 


Details  of  the  actual  quantities  of  the  various  items  aboard 
are  included  in  Report  7,  Stabilitv  Inspection  Report,  submitted  by  the 
ship^a  force  in  accordance  with  ‘^Instructions  to  Target  Vessels  for 
Testa  and  Observations  by  Shipps  Force^^  issued  by  the  Director  of 
Ships  Material.  This  report  is  available  for  Inspection  in  the  Bureau 
of  Ships  Crossroads  Files. 
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DETAILED  DESCRIPTION  OF  HULL  DAMAGE 


A.  General  Description  of  Hull  Damage. 

(a)  Overall  condition  of  vessel. 

This  ship  suffered  major  structural  damage  in  the 
forward  and  after  cargo  hatch  areas  and  on  the  forward  bulkhead  of  the 
bridge  structure.  Considerable  reduction  in  longitudinal  strength  is 
considered  to  have  resulted  from  damage  in  way  of  the  forward  cargo 
hold. 


The  starboard  shell  plates  are  buckled  between  frames  45  and 
48  from  the  upper  deck  to  below  the  waterline.  The  upper  deck  is  dished 
approximately  20 -inches,  starboard,  and  16 -inches,  port,  in  way  of  the 
forward  cargo  hatch.  The  hatch  coamings  are  severely  deflected  and 
tilted.  Similar  damage,  to  a  lesser  degree,  occurs  on  the  main  deck  and 
first  platform  levels  in  the  forward  cargo  hatch  area.  Damage  in  the 
after  cargo  hatch  area  is  much  less  than  in  the  forward  hatch  area. 

The  upper  deck  is  dished  approximately  six  inches  on  the  starboard  side 
of  the  after  cargo  hatch.  Distortion  of  hatch  girders  is  much  less  severe 
in  the  after  cargo  hatch  area. 

All  exposed  superstructure  bulkheads,  stacks,  and  masts  are 
damaged.  Failure  of  cargo  booms  and  boat  davits  would  prevent  the 
ship  from  carrying  out  her  assigned  functions. 

The  pressure  from  the  blast  came  from  about  350  degrees 
relative  and  an  elevation  of  about  30  degrees.  The  forward  bulkhead 
of  the  bridge  structure  apparently  reflected  the  blast  into  the  forward 
cargo  hatch  area.  Conversely,  the  amidship  superstructure  partially 
shielded  the  after  cargo  hatch  area. 

General  photographs  of  the  exterior  are  shown  on  page  2  to 
page  17  inclusive.  Principal  damage  is  shown  on  diagram,  page  82. 

(b)  General  areas  of  hull  damage. 

Regions  of  major  structural  damage  are  the  forward 
and  after  cargo  hatch  areas,  the  bridge  structure,  the  superstructure 
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immediately  aft  of  the  bridges,  the  port  and  starboard  main  deck 
weather  passageways,  and  the  starboard  shell  plating  forward.  Hatch 
battens,  strong  backs,  and  pontoon  covers,  were  blown  Into  both 
cargo  holds. 

In  the  forward  cargo  hatch  area,  the  upper,  main  and  first 
platform  decks  are  dished  (photos  1907-5,  6,  1891-2,  3,  pages  18,  19, 
20  and  21).  The  Intensity  of  deck  dishing  diminishes  downward  and 
is  more  severe  along  the  starboard  side  of  the  hatch  openings.  In 
the  after  cargo  hatch  area,  dishing  of  the  main  deck  is  slight,  (photos 
1907-11,  12,  pages  22  and  23).  In  both  forward  and  after  cargo  hatch 
areas,  deflection  and  tilting  of  hatch  coaming  girders  occurs.  Web 
columns  supporting  these  girders  are  severely  strained.  In  the  super¬ 
structure,  damage  to  longitudinal  bulkheads  is  most  severe  In  way  of 
the  five  frame  spaces  immediately  aft  of  bulkhead  69,  as  the  result  of 
deflection  of  the  forward  face  of  the  bridge  structure.  In  the  main 
deck  weather  passageways,  longitudinal  and  transverse  bulkheads  and 
doors  are  dished.  Damage  is  more  severe  on  the  starboard  side 
(photos  1819-1,  2,  1908-8,  pages  24,  26,  and  26),  The  starboard  shell 
plating,  frames  45-48,  is  buckled  from  the  upper  deck  to  below  the 
waterline  (photos  1901-8,  9,  pages  27  and  28), 

(c)  Apparent  causes  of  hull  damage  in  each  area. 

All  hull  damage  is  considered  to  be  the  result 

of  air  blast. 

(d)  Principal  areas  of  flooding  with  sources. 

No  flooding  occurred. 

(e)  Residual  strength,  buoyancy,  and  effect  of  general  con¬ 
dition  of  hull  operability. 

Longitudinal  strength  is  seriously  affected  by 
failure  of  the  upper  flange  of  the  ships  girder  in  way  of  the  forward 
cargo  hold  as  evidenced  by  deflection  of  the  upper,  main,  and  first 
platform  decks,  and  by  distortion  of  the  hatch  girders.  Buckling  of 
the  starboard  shell  plating  in  way  of  the  forward  hold  is  further  evi¬ 
dence  of  reduction  in  longitudinal  strength, 
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Buoyancy  is  unaffected.  Propulsion  is  not  affected.  Opera¬ 
bility  is  seriously  affected  by  failure  of  boat  davits,  cargo  booms,  radio 
and  radar  antennae,  halyards,  and  fire  control  equipment.  Ship  con¬ 
trol  is  somewhat  affected  by  wrecking  of  the  emergency  steering  sta¬ 
tion  equipment  at  frame  90  on  the  signal  bridge  level. 

B.  Superstructure. 

(a)  Description  of  damage. 

Bridge  area,  general. 

The  entire  forward  face  of  the  bridge  structure  is 
severely  dished  and  all  bulwarks  are  torn  or  distorted,  (photos  1960-3, 
4,  2102-1,  2,  1903-3,  4,  5,  6,  8,  9,  pages  31,  32,  33,  34,  35,  36,  37,  and 
38).  The  signal  bridge  and  navigating  bridge  port  wings  are  lifted. 

The  signal  bridge  is  separated  10 -inches  from  its  supporting  stanchions 
and  the  navigating  bridge  a  lesser  amount  (photos  1960-4,  1901-7,  pages 
30  and  39).  Moderate  dishing  of  weather  decks  and  exposed  bulkheads 
is  general  in  all  superstructure  areas.  Stiffness  of  decks  and  longi¬ 
tudinal  bulkheads  served  to  divide  dishing  of  the  bridge  structure  for¬ 
ward  face  (bulkhead  59)  into  fairly  well  defined  panels.  Decks  and 
longitudinal  bulkheads  were  not  sufficiently  rigid  to  totally  resist 
distortion  due  to  longitudinal  end  thrust  caused  by  blast  pressure  on 
bulkhead  59.  a  result,  the  plating  of  the  slgn^  bridge,  navigating 
bridge,  and  deckhouse  top  is  severely  wrinkled  and  longitudinal  bulk¬ 
heads  are  buckled.  The  most  severe  wrinkling  of  decks  and  bulkheads 
occurs  within  the  five  frame  spaces  immediately  aft  of  bulkhead  59. 
Further  wrinkling  is  in  evidence  on  the  navigating  deck  aft  of  bulkhead 
88,  due  principally  to  heavy  dishing  of  the  bulkhead.  The  dishing  of 
decks  and  bulkheads  exposed  to  the  weather  caused  a  general  buckling 
of  the  triangular  plate  brackets  connecting  the  deck  girders  with  bulk¬ 
head  stiffeners.  The  amount  of  bracket  buckling  diminishs  from 
forward  to  aft  and  is  most  severe  in  the  forward  part  of  the  super¬ 
structure.  Distortion  of  railings  and  ladders  in  the  superstructure  is 
general.  Damage  to  joiner  bulkheads  and  furniture  is  general  and  is 
most  severe  in  the  forward  part  of  the  superstructure.  Damage  to  light 
structure  apparently  was  much  reduced  by  having  all  weather  access 
closures  dogged  shut  before  the  test. 
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Signal  bridge  level 


The  bulwarks  at  frame  59  are  distorted  and  bent 
aft  six  inches  at  the  top  edge  (photo  1961-6,  page  40).  The  port  20  mm 
gun  bulwark  failed  over  a  two  foot  length  in  way  of  the  deck  edge  weld. 

The  entire  port  wing  is  bent  upward,  with  a  maximum  lift  of  10 -inches 
at  the  outboard  edge.  In  the  area  immediately  aft  of  the  forward  bul¬ 
wark,  the  deck  is  wrinkled  to  a  maximum  depth  of  four  inches.  The 
signal  bridge  deck  plating,  generally,  is  dished  from  1/2  inch  to  1  -inch 
in  panels  defined  by  the  centerline  longitudinal  and  supporting  trans¬ 
verse  bulkheads  underneath.  The  port  and  starboard  sheet  metal  flag 
bags  .were  blown  overboard.  Pipe  railings  are  distorted  (photo  2058-8, 
page  41).  The  centerline  walkway  connecting  the  forward  portion  of 
the  signal  bridge  level  with  the  emergency  steering  station  is  separated 
from  bulkhead  88  by  failure  of  welds  connecting  the  walkway  with  brackets 
on  bulkhead  88  (photo  1904-9,  page  69).  Immediately  aft  of  bulkhead  88 
the  signal  bridge  level  is  wrinkled  to  a  depth  of  four  inches  over  a  fore 
and  aft  distance  of  four  feet,  due  to  blast  pressure  against  bulkhead  88. 

At  the  emergency  ship  control  station,  located  between  frame  88  and 
the  after  stack,  the  master  compass  pedestal  (wooden)  is  broken  off  by 
blast.  The  gyro  repeater  and  telegraph  pedestals  are  damaged.  A 
part  of  this  damage  is  due  to  contact  with  the  port  24 -inch  searchlight. 

It  was  blown  off  its  platform  on  the  forward  stack  at  frame  71  and 
landed  on  the  signal  bridge  level  at  frame  90,  starboard  (photos  1904-6, 
page  52).  The  forward  bulkhead  of  the  radio  direction  finder  house  is 
moderately  dished.  The  sky  lookout  tub  (7-1/2’^  lb.  plate)  at  frame 
100,  port,  is  severely  distorted  by  blast  (photos  1904-8,  1962-6,  1922-3 
pages  49,  127,  and  129). 

Stacks. 

The  outer  casing  of  both  stacks  is  severely  buckled. 
The  after  stack  is  more  severely  damaged  (forward  stack,  photos. 

2058-9,  1904-4,  1961-8,  2058-10,  1904-5,  1878-6,  1817-7,  pages  42,  43, 

44,  45,  46,  47  and  48);  after  stack,  photos  1904-8,  1878-4,  5,  1904-6, 
1876-7,  pages  49,  50,  51,  52  and  53).  The  searchlight  platforms  on  the 
forward  stack  are  out  of  line  due  to  distortion  of  the  stack  casing  in 
way  of  connections  to  the  platform  and  platform  bracing.  The  port  24- 
inch  searchlight  was  blown  aft,  landing  on  the  signal  bridge  level  at 
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frame  90,  starboard,  in  the  emergency  steering  station  (photo  1904-6, 
page  52).  The  reflector  from  this  searchlight  landed  on  the  upper  deck, 
forward.  The  starboard  24  -inch  searchlight  is  demolished,  £ind  its 
pedestal  is  broken  (photos  1901-5,  1922-5,  pages  54  and  55).  The 
railings  on  both  searchlight  platforms  are  distorted  by  blast.  The 
after  stack  is  severely  torn  in  way  of  the  access  closure  on  its  for¬ 
ward  face.  Tears  and  impending  tears  are  prominent  in  both  stacks  at 
the  corners  of  rectangular  coamings  around  closures  and  louvers.  A 
portion  of  the  inner  casing  of  the  after  stack  is  severed  with  a  4*’  x 
18**  tear.  The  outer  casing  connection  is  torn  in  the  deck  weld  photos 
1904-8,  2058-11,  pages  49  and  56). 

Navigating  bridge  level. 

The  port  and  starboard  forward  bulwarks  of  the 
navigating  bridge  are  dished  in  about  1-inch.  Both  bulwarks  are 
sheared  along  the  vertical  stiffener,  located  six  inches  outboard  of 
the  pilot  house  (photos.  2102-2,  1903-4,  5,  6,  8,  1904-12,  1905-1,  7,  8, 
2058-6,  pages  32,  34,  35,  36,  37,  57,  58,  59,  60  and  61).  The  deck  just 
aft  of  the  forward  bulwarks,  port  and  starboard,  is  dished  a  maximum 
of  8 -inches,  between  frames  59  and  60,  due  primarily  to  the  pushing 
in  of  the  forward  face  of  the  bridge  structure  (photos  1905-7,  page  59), 
From  frames  60  to  65,  the  deck  is  wrinkled  to  a  maximum  depth  of 
3 -inches.  The  pilot  house,  port  and  starboard  bulkheads  are  moderately 
dished  (photo  1905-9,  page  62).  The  forward  bulkhead  is  severely 
damaged.  This  bulkhead  is  dished  to  a  maximum  depth  of  12 -inches. 

All  3*^  X  4**  angle  stiffeners  are  tripped.  Three  stiffeners  have  failed 
in  tension  at  mid -height  in  way  of  holes  for  cable  clips.  One  vertical 
butt  weld  failed  (photos  2102-2,  1903-4,  1905-2,  4,  10,  pages  32,  34,' 

63,  64  and  65).  Evidence  of  lack  of  weld  penetration  exists  in  the  weld 
failure  of  the  STS  bulkhead.  Inside  the  pilot  house,  just  aft  of  the  for¬ 
ward  bulkhead,  the  deck  is  severely  buckled  and  torn  (photos  1905-3, 
2058-3,  4,  pages  66,  67  and  68).  The  9**  x  11**  centerline  “T**  longi¬ 
tudinal  under  the  signal  bridge  punched  through  the  pilot  house  for¬ 
ward  bulkhead.  The  outboard  walkways  on  the  navigating  bridge  level 
are  dished  approximately  1/4  inch  between  frames  and  the  deck  is 
dished.  All  pilot  house  instruments  remain  operable,  although  some 
glass  is  broken.  Light  globes  are  intact  except  where  struck  by  fly¬ 
ing  objects.  Bulkhead  88,  the  forward  face  of  the  20  mm  ready  service 
room,  on  the  navigating  deck,  is  severely  dished  and  buckled  throughout 
its  entire  area  though  partially  shielded  from  the  blast  by  the  forward 
portion  of  the  bridge  structure  (photos  1904-9,  11,  pages  69  and  70). 
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Superstructure  deck. 

Bulkhead  59,  between  the  superstructure  deck  sind 
the  navigating  bridge,  is  moderately  dished.  The  starboard  forward 
bulwark  is  dished  aft.  Stanchions  supporting  the  navigating  bridge  are 
bent  (photo  1903-4,  8,  pages  34  and  37).  The  port  forward  bulwark  is 
laid  aft  sharply  and  sheared  along  its  inboard  stanchion  (photos  1960-4, 
1903-6,  8,  9,  10,  11,  pages  30,  36,  37,  38,  71,  and  72).  The  port  for¬ 
ward  bulwark  is  also  torn  along  the  stiffener  adjacent  to  the  captains’ 
cabin.  The  forward  outboard  stanchion,  supporting  the  navigating 
bridge,  is  torn  away.  The  next  stanchion  aft  is  separated  at  its  upper 
weld  connection  to  the  navigating  bridge  (photos  1960-4,  page  30).  The 
sounding  machine  on  the  port  wing  of  the  superstructure  deck  is  knocked 
down  and  demolished.  The  starboard  longitudinal  bulkhead  of  the  divi¬ 
sion  commanders  cabin  is  severely  buckled,  frames  59-61  (photo 
1906-1,  page  73).  The  longitudinal  bulkhead  between  the  division  com¬ 
mander’s  cabin  and  the  captains  pantry  is  crumpled  adjacent  to  bulk¬ 
head  59,  (photo  1906-3,  page  74).  Similarly,  the  port  forward  corner 
of  the  captains’  pantry  is  crumpled  by  deflection  of  bulkhead  59  (photo 
1906-2,  port  75),  Bulkheads  and  equipment  in  the  captain-s  pantry  are 
demolished.  The  port  longitudinal  bulkhead  of  the  captain’s  cabin  is 
severely  buckled  and  opened  to  the  weather  (photos  1903-10,  12,  1904-2, 
pages  71,  76  and  77).  Dishing  of  the  port  bulkhead  of  the  captain’s 
cabin  caused  severe  damage  to  the  transverse  bulkhead  and  door  sepa¬ 
rating  the  cabin  from  the  captain’s  stateroom.  The  deck  is  severely 
buckled  between  frames  59  and  60.  The  port  and  starboard  wings  at 
the  superstructure  deck  level  are  dished  to  a  3 -inch  maximum,,  principal¬ 
ly  due  to  end  thrust  caused  by  the  blast  pressui'e  on  bulkhead  59.  This 
effect  is  more  severe  on  the  port  wing.  The  outboard  walkways  are  de¬ 
flected  approximately  1/4  inch  between  frames  and  the  deck  house  sides 
are  dished.  Connecting  brackets  have  tripped  (photo  1906-5,  page  78), 

The  sheetmetal  motion  picture  booth  at  frame  107  is  badly  dished  on 
all  sides,  (photo  1906-11,  page  79  ), 

Top  of  blower  house. 

Structure  and  equipment  on  the  blower  house  top 
exhibits  effects  of  blast  pressure.  This  damage  is  confined  principally 
to  the  port  side,  where  the  40  mm  director  tub  is  slightly  distorted  and 
the  life  raft  stowage  is  disarranged  (photos  1960-9,  7,  1962-4,  pages 
80,  81  and  82). 
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Top  of  after  deckhouse. 


The  after  deckhouse  top  is  dished  a  maximum  of 
1-1/2 -inches  over  an  area  approximately  10-feet  square  on  the  star- 
.  boEird  side,  midway  between  the  centerline  and  the  deck  edge.  On 

the  port  side,  the  deck  dished  lightly  between  frames  142-145.  On 
the  port  side  forward,  the  house  top  olatlng  is  buckled  downward 
»  approximately  6 -inches  underneath  and  just  aft  of  the  high  director 

tub.  This  deflection  is  the  result  of  a  strong  couple  exerted  by  the 
director  tub  pipe  bracing  (4-1/2^’  OJD.  pipe)  resisting  the  sternward 
push  of  the  blast  wave  on  the  high  tub.  The  two  forward  pipe  braces 
and  the  central  tube  to  the  tub  are  puUe..  out  of  their  welds  to  the 
house  top.  The  two  after  pipe  brace  welds  are  cracked  halfway  around 
their  periphery  on  the  forward  side,  leaving  the  tub  structure  barely 
self  supporting,  (photos  1907-1,  1961-10,  pages  83  and  84).  A  hawser 
reel  with  line,  located  on  the  port  side  with  a  vertical  axis,  is  blown 
down  aft.  The  central  support  (3-1/2^''  O.D.  pipe)  tore  a  petal  of 
plating  from  the  house  top.  At  frames  130-134,  starboard,  life  raft 
supports  are  carried  away  (photos  1961-10,  1906-8,  pages  84  and  85). 
Deck  gear  locker,  ready  boxes,  and  sheet  metal  on  the  after  deckhouse 
are  dished  by  blast.  The  speed  light  shield  is  blown  off,  but  the  light 
itself  is  undamaged.  Smoke  generators  are  damaged  beyond  use. 

Masts  and  rigging. 

The  jack  staff  is  bent  to  starboard  and  aft  making 
an  angle  of  approximately  45  degrees  with  the  horizontal  (photo  1921- 
11,  page  86).  The  flag  staff  is  also  bent  slightly.  The  stub  mast  located 
on  the  forward  edge  of  the  forward  stack  is  bent  aft.  On  this  mast 
signal  yardarms  are  badly  damaged  and  halyards  and  radio  antennae 
are  down  (photos  1904-7,  1922-8,  pages  87  and  88),  The  fore  topmast 
is  bent  aft  sharply  and  slightly  to  starboard  just  above  the  foremast 
platform.  The  port  and  starboard  cargo  booms,  stowed  vertically  by 
the  foremast,  are  bent  aft  sharply  just  above  the  platform  at  the 
juncture  of  the  upper  boom  sections.  Absence  of  damage  to  the  major 
portion  of  these  cargo  booms  apparently  is  due  to  shielding  and  reflect¬ 
ion  phenomena  associated  with  location  of  the  booms  relative  to  the  fore- 
*  mast,  (photos  1959-8,  1962-1,  1921-10,  pages  89,  90  and  91). 
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The  main  topmast  is  bent  aft  sharply  just  above  the  main 
mast  platform.  The  port  cargo  boom,  stowed  vertically  by  the  main¬ 
mast,  is  bent  just  below  the  boom  midsection.  Similarly,  the  star¬ 
board  cargo  boom  buckled  sharply  on  the  forward  side  just  below  the 
midsection  (photos  1959-7,  1905-11,  1922-2,  1906-9,  1961-12,  1921-12 
1906-12,  pages  92,  93,  94,  95,  96,  97  and  98).  Radar  equipment  on  both 
the  foremast  and  mainmast  is  damaged  beyond  repair.  The  SC  -4  radar 
on  the  mainmast  fell  off  and  landed  on  the  after  decidiouse  topi  Halyards, 
radio  antennae,  yardarm  blinker  lights,  anemometer,  range  lights,  and 
other  equipment  attached  to  the  fore  and  main  masts  are  destroyed, 

(b)  Causes  of  damage  in  each  area. 

All  damage  in  superstructure  areas  is  considered 
to  be  due  to  ^Jie  air  blast.  The  effect  of  shielding  and  of  restraints 
offered  by  the  complexity  of  hull  structure,  greatly  influenced  the 
degree  of  distortion  resulting  from  the  blast  pressure. 

(c)  Evidences  of  fire  in  superstructure. 

There  is  no  evidence  of  fire  in  the  superstructure. 

(d)  Estimate  of  relative  effectiveness  against  blast  of  various 
plating  thicknesses,  shaped  surfaces,  STS. 

Light  sheet  metal  offers  essentially  no  resistance  to 
blast.  MS  plating,  up  to  and  including  10  lbs  in  weight  is  dished  where 
directly  exposed  to  blast  pressure.  Gun  tubs  of  10  lb  weight  suffered 
negligible  distortion. 

Rails,  stanchions,  booms  and  masts  do  not  effectively  resist 
distortion,  though  having  curved  surfaces.  Damage  to  these  elements 
is  an  inertia  effect  and  is  due  to  the  acceleration  imparted  to  relatively 
large  masses  having  insufficient  support  to  prevent  bending  or  buckling 
at  their  critical  sections.  Panels  of  STS  plating  apparently  do  not  show 
superior  resistance  to  dishing  as  evidenced  by  distortion  of  the  forward 
face  of  the  bridge  structure.  Plating  of  7-1/2  lbs  weight,  as  in  super¬ 
structure  weatlier  bulkheads  and  stacks,  appears  especially  vulnerable 
to  blast  pressure. 


USS  CRITTENDEN  (APA77) 
Page  31  of  147  Pages 


SECRET 


(e)  Constructive  criticism  of  superstructure  design  or 
construction  including  important  fittings  and  equipment. 

Superstructure  plating  should  not  be  less  than 
10  lbs.  in  weight.  Square  corners  should  be  eliminated  as  far  as 
practicable.  This  applies  both  to  deck  houses  and  to  weather  ac¬ 
cess  closures. 

Overhangs  should  be  eliminated. 

Stacks  should  of  less  projected  area,  constructed  of  not 
less  than  10  lb.  plate,  and  be  more  securely  connected  to  the  ships 
structure. 


Doors  and  door  frames  should  be  made  less  vulnerable  to 
blast  pressure.  Bulkheads  should  be  reinforced  adjacent  to  door 
frames  -to  more  effectively  resist  local  distortion  due  to  effects  of 
mass. 


The  design  and  arrangement  of  masts  and  booms  should 
be  studied  for  greater  resistance  against  blast,  vibration,  and  inertia 
effects.  Cradling  of  booms  requires  special  attention.  Long  spans 
between  cradles  should  be  avoided. 

Spars,  rigging,  and  antennae  should  be  reduced  to  a  minimum. 
Radar  devices  should  be  made  retractable  or  should  have  provisions 
for  rapid  replacement  of  spares. 

C.  Turrets,  Guns  and  Directors. 

(a  §  b)  Protected  and  unprotected  mounts. 

All  guns  operate  satisfactorily  except  in  alignment. 
One  20  mm  gun  is  temporarily  inoperative  due  to  obstruction  by  a  bent 
STS  shield  on  the  gun  used  for  protection  of  the  gunner.  All  20mm  guns 
had  been  removed  except  one  at  each  corner  of  the  navigating  deck  level. 
The  forward,  port,  and  the  after,  starboard,  40mm  guns  were  removed 
before  the  test. 
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preventing  application  of  blast  pressure  against  the  relatively  broad 
vertical  inboard  surfaces  of  the  hatch  girders.  Similar  distortion  of 
hatch  edge  girders  occurs  at  the  main  deck  and  first  platform  levels 
to  a  lesser  degree. 

It  is  apparent  that  pressure  exerted  athwartships  by  the 
hatch  girders  caused  the  compression  buckles  in  the  upper  deck  plat¬ 
ing  and  tended  to  increase  the  amount  of  deck  deflection.  The  vertical 
component  of  blast  pressure  caused  dishing,  both  meal  and  general. 

But  it  could  not  by  itself ^  have  caused  buckling  of  the  deck.  It  is  be¬ 
lieved  that  buckling  due  to  edge  compression  of  the  deck  plating  was 
initiated  prior  to  dishing,  inasmuch  as  the  deck,  in  a  dished  condition, 
could  not  have  furnished  sufficient  lateral  resistance  to  cause  buckling. 
The  more  severe  damage  to  the  starboard  side  apparently  is  partly 
due  to  the  reflection  of  pressure  from  the  forward  face  of  the  bridge 
structure.  The  detailed  pattern  of  the  upper  deck  deflection  is  provided 
by  the  deck  survey  made  after  Test  A,  (photos  1961  -5,  1819-4,  2101-7, 

9,  1817-10,  9,  2086-9,  10,  2101-10,  1960-1,  2,  2101-12,  pages  102, 

103,  104,  105,  106,  107,  108,  109,  110,  121,  112  and  113).  The  pontoon 
covers  for  the  forward  cargo  hatch  are  damaged,  (photos  1891-5,  6,  7, 

8,  9,  pages  114,  115,  116,  117  and  118). 

The  5’  X  7’  ammunition  hatch  at  frames  56-58-1/2  on  the 
upper  deck  centerline,  is  severely  damaged.  The  i-atch  cover  was  blown 
inward  and  landed  at  the  bottom  of  the  ammunition  trunk.  Blast  pres¬ 
sure  on  the  hatch  cover  and  on  the  sides  of  the  relatively  high  coaming 
caused  the  coaming  to  collapse  inward  (photos  1817-11,  1901-6,  1961-1, 
pages  119,  120  and  121).  Pressure  reflected  from  the  forward  side 
of  the  bridge  structure  at  frame  59  probably  contributed  to  failure  of 
this  hatch. 

Upper  deck  damage  in  way  of  the  after  cargo  hatch  is 
much  less  than  that  in  way  of  the  forward  cargo  hatch.  The  upper  deck 
is  aished  a  maximum  of  6 -inches  abreast  the  starboard  side  of  No,  2 
cargo  hatch.  Distortion  of  hatch  girders  occurred  to  a  lesser  degree 
than  in  the  forward  cargo  hatch  area  but  is  in  evidence  at  both  upper 
and  main  deck  levels  (photos  1907-11,  12,  pages  22  and  23).  Shielding 
by  the  superstructure  apparently  prevented  the  after  cargo  hatch  area 
from  being  severely  damaged. 
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The  upper  deck  aft  of  the  after  deckhouse  is  in  good  condition 
except  for  ajreas  of  slight  local  dishing.  The  deck  is  dished  approximately 
1-5/9  inches,  frames  150-158  starboard,  between  the  bitts  and  the  5 
inch  gun  mount  (photo  1908-11,  page  122).  A  clight  dish  exists  on  the 
port  side  also  abreast  the  gun  mount,  'fhe  deck  is  dished  about  1/2  inch  at 
the  centerline  abreast  the  after  wildcat. 

Bulkhead  59,  between  the  upper  and  superstructure  decks  is 
dished  about  four  inches.  Upper  deck  longitudinal  weather  bulkheads, 
port  and  starboard,  are  lightly  dished.  Watertight  doors  and  door  framee 
generally,  are  dished  and  the  dogs  are  bent.  A  number  of  doors  exposed 
to  blast  pressure  had  to  be  opened  with  crowbars.  Doors  on  the  star¬ 
board  side  of  the  ship  appear  to  be  as  heavily  damaged  as  doors  on  the 
port  side.  The  two  heavy  doors  to  the  starboard  side  of  the  wardroom 
were  blov/n  off  their  hinges  and  into  the  wardroom,  causing  damage  to 
furniture  (photo  1959-11,  page  124).  The  double  doors  to  the  carpenter 
shop,  port  side,  frame  131,  received  similar  damage  (photo  1906-10, 
page  125). 

The  forward  bulkhead  of  tlie  after  deckhouse  is  dished  aft 
approximately  1  inch  and  the  forward  port  corner  is  distorted  (photo 
1906-10,  page  125). 

In  the  main  deck  weather  passageways,  longitudinal  and 
trans\^erse  bulkheads  are  dished.  Doors  and  door  frames  are  damaged. 
The  port  passageway  area  seems  to  have  been  shielded  by  the  upper 
deck  and  consequently  suffered  much  less  damage  than  the  starboard 
passageway  area.  The  port  passageway,  bulkhead  122,  is  dished  and 
the  doors  to  the  gear  locker,  outboard,  and  to  the  after  troop  berthing, 
are  moderately  dished  (photo  1819-1,  page  24).  Dishing  of  the  starboard 
passageway  bulkhead  is  negligible  from  frame  59  to  frame  67  and  is 
severe  from  frame  100  to  110  and  116  to  122  (photo  1908-10,  page  126). 
The  forward  bulkhead  (59)  is  intact  but  the  door  is  dished.  Ihe  two  doors 
in  the  starboard  after  bulkhead  122  are  torn  off  their  hinges.  The  bulk¬ 
head  and  door  frames  are  severely  dished  (photos  1819-2,  1908-8, 
page  25  and  26) .  Recordings  of  scratch  gages  installed  under  the  upper 
deck  are  in  Appendix  ,  page  91. 

SECRET  USS  CRITTENDEN  (APA77) 


Page  35  of  147  Pages 


(b)  Usability  of  deck  in  damaged  condition. 

Usability  of  weather  decks  is  not  seriously  affected, 

(c)  Condition  of  equipment  and  fittings. 

The  boat  handling  gear  and  the  cargo  booms  are 
seriously  damaged  (see  Item  B,  Superstructure  for  boom  damage). 

All  boat  davits  are  out  of  commission,  except  the  forward  starboard 
davit  which  is  operable.  The  forward  davit  of  the  port  after  pair  is 
completely  out  of  its  roller  track.  The  after  davit  of  this  pair  is  dis¬ 
torted  (photos  19^2-6,  19C4-10,  1922-3.  4,  1882-6,  1922-7,  1882-7, 
1922-6,  1959-9,  10,  pages  127,  128,  129,  130,  131,  132,  133,  134,  135 
and  136).  Continued  rolling  of  the  ship  undoubtedly  would  have  had  a 
disastrous  effect  on  the  damaged  port  after  davits  and  associated  deck¬ 
house  structure.  Damage  to  rniscellaneous  equipment  exposed  to  air 
blast  is  as  follows: 

1.  Bow  lookout  chair  demolished  and  hawse  pipe  covers  blown 
overboard. 

2.  Telephone  handset  ripped  out  of  box  on  forecastle. 

3.  Potato  locker  on  upper  deck  at  frames  20-23  severely 
dished  on  all  sides. 

4.  Hold-down  bolts  on  starboard  forward  deck  winch  failed 
due  to  depression  of  the  deck  in  way  of  the  winch  foundations  (photos 
1960-2,  1882-9,  pages  112  and  137). 

5.  No.  5  cargo  winch  capstan  shaft  bent. 

6.  Hold-down  bolts  of  ventilator,  frame  55,  upper  deck,  star¬ 
board,  sheared  off  and  ventilator  blown  overboard.  Hold-down  bolts 
loosened  on  port  ventilator  (photos  1817-10,  2101-10,  pages  106  and 
110). 

7.  Fire  hose  at  station  01-29-2  cut  off  at  plug  and  hose  rack 

bent. 
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8.  No.  3  davit  controller  box  blown  off  bulkhead, 

9.  Magazine  sprinkler  boxes  distorted  and  glass  broken. 

10.  Life  rafts  blown  about  and  overboard,  or  damaged  by  falling 
debris.  Only  6  good  rafts  remain  out  of  an  original  46. 

11.  Forward  port  boat  boom  knocked  out  of  stowage  bracket. 

12.  All  top  side  canvas  ripped  and  torn.  The  three  layers  over 
the  forward  cargo  hatch  were  shredded  and  blown  into  the  hold. 

13.  Paravane  after  hold-down  bands  broken  loose  from  pad  eyes. 

14.  Three  P-500  pumps  demolished  on  deck. 

15.  Four  steel  Jacobs  ladders  damaged  beyond  repair. 

16.  Port  side  debarkation  net  ripped  and  torn  beyond  use. 

(The  starboard  net  remained  Lntact). 

17.  Port  6MC  bull  horn  blown  overboard  and  starboard  horn 
demolished;  flood  lights  demolished. 

18.  Spare  40  MM  gun  barrel  boxes  dished  in  on  all  sides. 

19.  Taffrail  long  blown  off  port  side  and  lost, 

20.  Several  stays  and  guys  failed  in  the  turnbuckle  bolt  threads. 

21.  Smoke  generators  on  after  deckhouse  top  damaged  beyond 
repair. 

22.  Both  airplanes,  one  on  the  upper  deck  starboard  abreast  the 
after  cargo  hatch  and  the  other  in  the  after  hold,  are  severely  damaged 
by  falling  debris  (photo  1961-8,  11,  1908-1,  pages  133,  139  and  140). 

23.  Two  test  bombs,  one  350  lb  and  one  500  lb  were  knocked  clear 
of  their  stowage  pad  eyes  on  the  upper  deck  and  rolled  into  the  depression 
to  port  and  starboard  of  the  forward  cargo  hatch  (photos  2086-10,  1960-1 
pages  109  and  111). 
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24.  Pipe  lifelines  are  damaged  (photos  1960-8,  page  141). 

F.  Exterior  Hull,  (above  waterline) 

(a)  Condition  of  exterior  hull  plating  and  causes  of  damage. 

The  exterior  hull  is  essentially  undamaged  except 
for  a  set  of  buckles  in  the  starboard  shell  plating  between  frames  45- 
48  and  slight  waves  in  the  plating  near  frame  30,  The  buckles  at  frames 
45-48  extend  from  the  upper  deck  to  below  the  waterline  (photos  1901- 
8,  10,  pages  27  and  142),  These  buckles  are  associated  with  the  failure 
of  the  ships  girders  as  the  upper  deck  dished  and  longitudinal  girders 
distorted  in  this  area.  The  cause  of  the  damage  was  the  air  blast  load¬ 
ing  of  the  upper  deck  and  vertical  surfaces. 

(b)  Condition  of  exterior  hull  fittings  and  causes  of  damage. 

Boat  booms  and  light  hull  fittings  are  damaged  by 

the  air  blast. 

(c)  Details  of  any  impairment  of  sheer  strake. 

The  starboard  shell  plate  is  buckled  between  frames 
45  and  48,  The  sheer  strake  has  two  buckles  at  this  location  which  are 
about  1-1/2  and  3 -inches  deep. 

(d)  Condition  of  side  armor. 

Not  Applicable. 

G.  Interior  Compartments  (above  w.l.), 

(a)  Damage  to  structure  and  causes. 

In  the  forward  cargo  hatch  area,  the  starboard  side 
of  the  main  deck  is  dished  approximately  6 -inches  (photos  1907-5,  1891- 
3,  1817-12,  1907-8,  9,  2086-4,5,8,  2101-1,  2,  4,  5,  pages  18,  21,  143, 

144,  145,  146,  147,  148,  149,  150,  151  and  152).  Stress  patterns  are 
clearly  indicated  in  paint  crackii^  (photos  1889-1,  1891-10,  11,  12, 
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2156-1,  2,  pages  153,  154,  155,  156,  157  and  158).  The  port  side  has 
negligible  dishing.  This  area  was  shielded  by  the  semi -structural 
port  longitudinal  bulkhead  of  the  hatch  opening.  The  bulkhead  is  dished 
outboard  approximately  four  inches  (photos  1817-12,  2101-5,  6,  1960-5 
pages  143,  152,  159  and  160). 

The  first  platform  deck  to  port  and  starboard  of  the  forward 
cargo  hatch  is  dished  approximately  three  inches  (photos  1907-5,  6, 
pages  18  and  19).  The  hatch  edge  longitudinal  girders  are  deflected 
at  the  main  deck  level,  starboard  and  at  the  first  platform  level  port 
and  starboard  (photos  1907-5,  6,  1891-2,  3,  2101-1,  5,  pages  18,  19,  20, 
21,  149  and  152).  Deflection  of  these  girders  severely  strained  the 
web  columns  at  bulkheads  40  and  56  and  caused  web  buckling  in  both 
columns  and  girders  (photos  1907-5,  6,  1891-2,  3,  2086-8,  2101-1,  5, 
1890-8,  2086-2,  1890-9,  12,  1907-10,  2086-3,  2171-11,  pages  18,  19, 

20,  21,  148,  149,  152,  161,  162,  163,  164,  165,  166  and  167).  At  bulk¬ 
head  56,  starboard,  the  welded  connection  of  the  column  to  the  main 
deck  is  cracked  at  the  flange  and  web  (photos  1890-8,  2086-2,  pages 
161  and  162).  Bulkhead  40,  between  the  main  and  upper  deck  is  dished 
forward  (photo  1908-3,  page  168).  Intermittent  welds  on  stiffeners 
on  the  forward  side  are  fractured  (photos  2086-6,  page  169).  De¬ 
flection  of  the  upper  deck  around  frame  27,  port  and  starboai’d,  re¬ 
sulted  in  distortion  of  bulkhead  27  between  the  main  and  upper  decks 
and  severely  strained  the  port  and  starboard  web  columns  on  the  after 
side  of  the  bulkhead  (photos  2171-9,  10,  pages  170  and  171),  Distortion 
of  deck  beam  brackets  at  the  shell,  port  and  starboard,  is  general. 

This  effect  is  most  severe  in  the  cargo  hatch  area  but  extends  for¬ 
ward  to  bulkhead  27  (photos  1907-8,  7,  1890-11,  7,  2101-3,  pages  144, 
172,  173,  174  and  175.  Damage  to  interior  bullheads  on  the  main 
deck  is  superficial.  Bulkhead  59,  starboard,  is  buckled  adjacent  to 
the  passageway  longitudinal  bulkhead,  and  in  compartments  B-lOl-E 
and  B-102-L, 

Interior  damage  in  the  after  cargo  hatch  area  is  similar 
but  much  lighter  than  the  forward  damage.  The  main  deck  to  star¬ 
board  of  the  cargo  hatch  is  dished  a  maximum  of  1-inch,  The  star¬ 
board  hatch  edge  girder  is  deflected  downward,  (photo  1907-12, 
page  23,  and  is  buckled  adjacent  to  the  supporting  columns  at  bulk¬ 
heads  108  and  124.  The  column  webs  are  buckled  slightly.  Weld 
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failures  occurred  under  the  main  deck  in  way  of  column  web  buckling 
(photos  1908-6,  7,  pages  176  and  177).  The  semi -structural  longitudinal 
bulkhead  between  the  main  and  upper  decks  at  the  port  edge  of  the  cargo 
hatch  is  slightly  aished  outboard.  Bulkhead  124,  between  the  main  and 
upper  decks,  is  dished  aft  approximately  six  inches.  The  stiffeners  are 
tripped.  The  centerline  stiffener  is  pulled  away  from  its  intermittent 
welds  along  the  upper  third  of  its  length  (photo  1908-2,  page  178). 

In  the  main  deck  troop  berthing  space,  frames  124  to  135,  the 
port  stanchion  (3/4^’  O.D.  pipe)  is  bent  aft  approximately  1-1/4-iaches, 
(photo  1908-9,  page  179),  and  the  starboard  stanchion  bent  aft  approxi¬ 
mately  2 -1/4 -inches.  The  top  and  bottom  connections  of  the  stanchions 
are  intact.  In  the  troop  washroom  on  the  main  deck.  The  starboard  bulk 
head  is  dished  approximately  3/8  of  an  inch  between  frames  154  and  158, 
The  longitudinal  bulkhead  of  the  starboard  main  deck  passageway  is 
severely  dished  inboard  between  frames  100-110  and  116-122,  with  the 
most  severe  dishing  in  the  after  section.  On  the  inboard  side  of  this 
bulkhead  eleven  of  the  fifteen  beam  brackets  under  the  upper  deck  are 
slightly  buckled. 

(b)  Damage  to  joiner  bulkheads  and  causes. 

Damage  to  joiner  bulkheads  is  moderate  except 
in  the  bridge  structure  and  occurred  primarily  in  main  deck  areas 
exposed  to  the  blast  that  entered  the  cargo  hatches.  This  damage 
is  confined  to  the  port  side  in  way  of  the  ships  office,  aft,  and  the  port 
.passageway,  forward, 

(c)  Details  of  damage  to  access  closures  and  fittings. 

Except  for  cargo  hatch  covers,  damage  to  interior 
closures  and  fittings  other  than  those  in  joiner  bulkheads  is  negligible. 

In  the  after  cargo  hatch,  the  three  after,  main  deck,  pontoon  type  hatch 
covers  were  blown  into  the  hold  (photos  1907-12,  1908-5,  pages  23  and 
180).  The  forward  pontoon,  is  severely  dished  but  remains  in  place 
(photo  1907-11,  page  22),  The  two  starboard  hinge  pins  are  bent  and 
all  four  hinge  pads  are  pulled  out  of  their  welds.  The  strongbacks 
18”  X  7-1/2”  I-beam,  3/8”  web  and  1/2”  flange,  were  blown  from  the 
upper  deck  level  and  landed  In  the  hold,  A  typical  shear  failure  at 
the  end  of  a  strongback  is  shown  in  photo  1908-4  on  page  181.  Typical 
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damage  to  hatch  battens  is  shown  in  photo  1907-3  on  page  182. 

(d)  Condition  of  equipment  within  compartments. 

Berths  and  lockers  are  disarranged  in  both  the 
forward  and  after  main  deck  cargo  hatch  area  (photos  2086-5,  2101-1, 
and  2,  pages  147,  149  and  150),  Disarrangement  of  berths  is  general 
in  after  troop  berthing  spaces  on  the  main  deck  and  below  (photo 
1908-12,  page  183).  Ldghting  fixtures  in  the  forward  cargo  hatch  area 
have  damaged  supports,  but  light  globes  and  bulbs  are,  in  general,  un*' 
broken.  Special  equipment  (diesel  generators,  electric  panels,  etc,), 
located  in  the  forward  hold  was  damaged  by  falling  hatch  covers  and 
strongbacks  (photos  1960-6,  1901-1,  3,  4,  pages  184,  196,  192  and  189), 

An  airplane  in  the  after  hold  was  damaged  in  a  similar  fashion  (photo 
1961-11,  1908-1,  pages  139  and  140). 

(e)  Evidence  of  fire. 

There  is  no  evidence  of  fire. 

(f)  Damage  in  way  of  piping,  cables,  ventilation  ducts,  etc.. 

Damage  to  cable  and  piping  is,  in  general,  slight. 

It  consists  of  distortion  in  way  of  dished  decks.  On  the  fire  and  flushing 
system  some  pipe  flanges  are  separated  (photo  2086-3,  page  166).  On 
the  main  deck,  starboard,  in  way  of  the  forward  cargo  hatch  ventilation 
ducts  are  collapsed  and  the  seams  are  opened  (photos  2086-5,.  2101-1, 

2,  4,  pages  147,  149,  150  and  151).  On  the  first  platform  level  the  damage 
is  less  and  principally  confined  to  separation  of  duct  joints  (photos 
1907-7,  2086-7,  pages  172  and  185),  Similar  damage  to  ventilation 
ducts  occurred  in  the  after  cargo  hatch  area. 

(g)  Estimate  of  reduction  in  watertight  subdivision  habit¬ 
ability  and  utility  of  compartments. 

There  is  no  reduction  in  watertight  subdivision. 
Habitability  and  utility  of  compartments  exclusive  of  the  cargo  hatch 
areas  is  temporarily  slightly  reduced.  Habitability  of  cargo  hatch 
area  berthing  spaces  is  temporarily  reduced  due  to  ventilation  duct 
damage. 
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H.  Armor  Decks  and  Miscellaneous  Armor. 

Not  Applicable. 

I.  Interior  Compartments  (below  w.l.). 

(a,  b  §  c)  Damage  to  structural  and  joiner  bulkheads,  access 
closures  and  causes. 

No  structural  damage  occurred  below  the  waterline 
except  to  No.  1  uptake  in  the  forward  machinery  space.  Welded  seams 
were  fractured  where  the  vertical  section  rises  from  the  boiler. 

These  seams  were  rewelded  and  the  boiler  lighted  off  satisfactorily. 
Damage  to  this  uptake  is  believed  to  have  been  due  to  blast  pressure 
coming  down  the  stack. 

(d)  Damage  to  equipment  within  compartments. 

No  damage  to  machinery  or  equipment  occurred 
except  that  both  smoke  periscope  mirror  holders  in  the  engine  rooms 
fractured  at  the  aluminum  welded  joints.  Equipment  stowed  in  both 
holds  was  damaged  by  falling  hatch  pontoons  and  strongbacks. 

(e)  Flooding. 

No  flooding  occurred. 

(f)  Damage  in  way  of  piping,  cables,  ventilation  ducts,  etc.. 

No  damage. 

(g)  Estimate  of  reduction  in  watertight  subdivision,  habit¬ 
ability  or  utility  of  spaces. 

No  reduction  in  watertight  subdivision,  habitability 

or  utility. 

J.  Underwater  Hull, 

No  damage  is  known  to  have  occurred  to  any  part 
of  the  underwater  hull,  rudder,  struts,  propeller  shafts,  or  stern  tubes 
stuffing  glands  except  in  way  of  the  starboard  shell,  frames  45  to  48, 
where  the  plating  is  buckled, 
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K.  Tanks. 

No  damage. 

L.  Flooding. 

No  flooding  occurred  in  this  ship. 

M.  Ventilation  (exclusive  of  blowers). 

(a)  Damage  to  ventilation  ducts  and  causes. 

Damage  to  ventilation  ducts  is  severe  in  the  forward 
and  after  cargo  hatch  areas.  The  most  extensive  damage  occurs  on 
the  main  deck  level,  abreast  the  starboard  side  of  the  forward  cargo 
hatch,  (photos  2086-5,  2101-1,  2,  4,  1907-7,  2086-7,  pages  147,  149, 
150,  151,  172  and  185).  On  the  upper  deck  at  frame  55,  the  starboard 
ventilator  hold  down  bolts  sheared  off  and  the  ventilator  was  blown 
overboard;  the  port  ventilator,  opposite  suffered  loosening  of  hold 
down  bolts. 

(b)  Evidence  that  the  ventilation  system  conducted  heat, 
blast,  fire,  or  smoke  below  decks. 

None. 

(c)  Evidence  that  ventilation  ducts  allowed  progressive 

flooding. 

No  flooding  occurred. 

(d)  Constructive  criticism. 

No  comment. 


N.  Ship  Control. 

(a)  Damage  to  ship  control  stations  and  causes. 

Damage  to  pilot  house  instruments  is  slight  although 
the  forward  face  of  the  pilot  house  is  severely  dished  by  direct  exposure 
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to  air  blast  (photos  1905-10,  2058-4,  pages  65  and  68).  There  is  no 
damage  to  equipment  in  the  chart  room,  although  the  forward  and 
port  bulkheads  are  damaged  (photo  1905-5,  page  186).  The  secondary 
conning  station  located  on  the  signal  bridge  level  forward  of  the  after 
stack  suffered  severe  damage  due  partly  to  air  blast  and  partly  to  the 
24 -inch  searchlight  which  was  blown  off  the  port  side  of  the  forward 
stack,  (photo  1904-6,  page  52).  Gyro  repeaters,  port  and  starboard, 
were  blown  overboard  from  the  navigating  bridge  wings  and  from  the 
signal  bridge.  The  CIC,  gyro  compass,  and  interior  communications 
equipment  appears  to  be  in  satisfactory  condition.  The  steering  gear 
was  not  affected. 

(b)  Constructive  criticism  of  ship  control  systems. 

The  secondary  conning  station  on  the  signal  bridge 
level  should  be  provided  with  a  splinter  proof  shield  sufficient  to  pro¬ 
tect  instruments  and  personnel  from  blast  and  pressure  effects. 

0,  Fire  Control. 

(a)  Damage  of  fire  control  stations  and  causes. 

The  fire  control  station  on  the  signal  bridge  is 
nearly  100  percent  operable  except  for  possible  severance  of  elec¬ 
trical  connections  with  other  control  stations.  The  port  40MM  director 
on  the  after  deckhouse  top  is  inoperable  due  to  severe  aftward  tut 
of  the  director  tub  foundations  (photos  1961-10,  1906-10,  pages  84  and 
125). 


(b)  Constructive  criticism  of  location  and  arrangement 
of  stations. 


The  commanding  officer  states  that  the  forward 
fire  control  station  on  the  signal  bridge  is  considered  to  be  in  the 
best  available  location,  particularly  from  an  AA  point  of  view  but 
that  the  present  station  could  be  greatly  improved  by  installation  of 
an  inverted,  curved  shield  streamlined  with  the  surrounding  structure, 
for  protection  to  personnel. 
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P.  Ammunition  Behavior. 

(a)  Ready  service  ammunition,  location,  protection,  be¬ 
havior  under  heat  and  blast. 

No  damage  occurred  to  ready  service  boxes  or  to 
ready  ammunition.  Several  40MM  cartridges  were  knocked  out  of 
stowage  clips  in  gun  tubs. 

(b)  Magazines;  location,  protection,  forces  involved, 

behavior. 


No  damage  occurred  to  ammunition  in  clipping 
rooms  or  magazines.  Two  test  bombs  exposed  on  the  upper  deck  by 
the  forward  cargo  hatch  were  blown  from  their  temporary  moorings 
but  were  otherwise  undamaged. 

(c)  List  of  stowages  which  are  insufficiently  protected 
and  effects  on  ship  survival  of  explosion  of  each  stowage. 

None. 

(d)  Behavior  of  gasoline  stowage. 

No  damage  occurred. 

Q.  Ammunition  Handling. 

(a)  Condition  and  operability  of  ammunition  handling 

equipment. 


The  5 -inch  ammunition  hoists  are  operable. 
Passing  scuttles  are  operable  in  all  magazines.  No  damage  is 
known  to  have  occurred  to  any  ammunition  handling  device. 

(b)  Evidence  that  any  ammunition  handling  device  contri¬ 
buted  to  passing  of  heat  fire,  blast,  or  flooding  water. 

No  evidence  was  found  that  devices  permitted  heat, 
fire,  blast  or  water  to  pass. 
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(c)  Constructive  criticism  of  design  and  construction  of 
ammunition  handling  devices. 

No  comment. 


R.  Strength. 

(a)  Permanent  hog  or  sag. 

No  evidence  exists  or  any  hog  or  sag. 

(b)  Shear  strains  in  hull  plating. 

The  starboard  shell  plating  is  severely  wrinkled, 
frames  45-48,  from  the  upper  deck  to  below  the  water  (photos  1901-8, 

9,  pages  27  and  28). 

(c)  Evidence  of  transverse  or  racking  strains. 

Due  to  the  lact  that  the  ship  received  the  air  blast 
on  the  port  side  forward,  there  is  possibility  that  wrinkling  of  the  star¬ 
board  shell  plating  is  due  to  compressive  stress.  It  appears,  however, 
that  this  wrinkling  is  associated  v/ith  the  reduction  in  the  strength  at 
the  forward  quarter  point  due  to  the  damaged  decks  and  longitudinal, 
girders  in  way  of  the  forward  cargo  hatch  at  the  upper,  main,  and  first 
platform  deck  levels. 

(d)  Details  of  local  failures  in  way  of  structural  discon¬ 
tinuities. 


In  v/ay  of  the  forward  cargo  hatch,  the  upper  deck  is 
dished  20 -inches,  starboard,  and  16 -inches,  port.  The  main  deck  and 
first  platform  in  this  area  are  similarly  dished,  through  less  severely. 
The  forward  cargo  hatch  longitudinaTgirders  are  spread,  tilted,  and 
severely  deflected.  The  web  columns  at  the  girder  ends  are  severely 
strained.  Similar  damage  to  a  lesser  degree,  occurs  in  way  of  the  after 
cargo  hatch, 

(e)  Evidence  of  panel  deflection  under  blast. 

The  most  outstanding  example  of  panel  deflection  in 
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this  ship  occurs  in  damage  to  bulkhead  59,  the  forward  face  of  the 
bridge  structure  (photos  1960-3,  2102-2,  pages  29  and  32).  Dishing 
of  weather  bulkheads  facing  forward  is  severe,  but  diminishes  in 
magnitude  toward  the  after  part  of  the  vessel.  Dishing  of  weather 
bulkheads  facing  to  port  and  starboard  is  general.  In  some  locations 
it  is  nearly  as  severe  on  the  starboard  side  as  on  the  port.  The  longi¬ 
tudinal  bulkheads  in  the  main  deck  passageways  are  dished,  more 
severely  on  the  starboard  side  than  on  the  port. 

(f)  Turret,  machinery  and  gun  foundations. 

Main  and  auxiliary  machinery  foundations  were 
undamaged.  Gun  foundations  were  undamaged. 

S.  Miscellaneous. 

Paint  damage  is  confined  principally  to  areas  facing 
forward  and  to  port  and  diminishes  in  severity  from  forward  to  aft 
and  from  the  topmast  down  to  the  waterline.  Scorching  is  more  pre¬ 
valent  than  blistering  (photos  1960-12,  1817-8,  pages  187  and  188). 

The  entire  port  side  shows  signs  of  change  in  the  color  of  the  paint. 

A  section  of  bulkhead  was  cut  from  the  upper  deck  bulkhead  frame  25, 
port  and  sent  to  Naval  Material  Laboratory  for  analysis  of  paint.  The 
white  numerals  on  the  port  bow  and  the  yellow  frame  numbers  along 
the  port  side  are  obliterated.  A  few  athwartship  surfaces  facing  aft 
have  scorching  about  one  foot  inboard  from  the  port  side.  General 
effects  of  paint  scorching  are  shown  in  photos  1960-12,  1817-8,  pages 
187  and  188. 

No  manila  lines,  cables,  wires,  canvas  or  other  equipment 
is  burned.  Fire  hoses  are  darkened  and  frayed.  Manila  rope  appeared 
dried  out  and  wire  rope  boat  falls  appeared  to  have  had  all  the  grease 
dried  out  by  the  heat. 

The  commanding  officer’s  comments  on  heat  effects  to 
paint  is  as  follows: 

Oil  based  paint  appeared  to  be  burned  off  more  than 
any  other.  White  enamel  held  up  satisfactorily;  it  was  only  necessary 
to  wipe  off  the  soot  and  the  painted  bow  numerals,  for  which  this  paint 
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was  used,  were  as  good  as  new.  Paint  with  a  plain  white  base  used  for 
numerals  on  frames,  was  burned  off.  This  was  also  used  on  the  draft 
numerals.  Anchor  black  appeared  as  if  the  heat  had  melted  some  of 
the  tar  base. 


The  yellow  chromate  was  burned  off. 

Red  iron  oxide,  and  ships  own  mixed  red  lead  held  up 
well  when  used  as  paint.  The  parts  of  the  deck  on  which  these  were 
used  lost  the  top  blue  gray  deck  paint  from  the  heat,  leaving  only  the 
red  iron  oxide  and  red  lead  underneath. 

A  maximum -minimum  thermometer  on  the  upper  deck  for¬ 
ward  registered  a  temperature  of  95®,  indicating  that  the  duration  of 
the  flash  heat  was  too  short  to  influence  this  instrument. 
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TECHNICAL  INSPECTION  REPORT  ? 

SECTION  U  -  MACHINERY 
GENERAL  SUMMARY  OF  MACHINERY  DAMAGE 
I.  Target  Condition  After  Test. 

(a)  Drafts  after  test;  list;  general  areas  of  flooding,  sources. 

No  data  taken  by  machinery  group. 

(b)  '  Structural  damage. 

The  outer  casings  of  both  stacks  were  badly  crushed. 

The  inner  casing  of  the  after  stack  was  considerably  dished  and  was 
torn  open  on  the  forward  side.  Supports,  both  internal  and  external, 
of  the  after  stack  failed,  leaving  the  stack  in  place  but  in  a  pre¬ 
carious  position.  Nos.  2  and  4  (port)  Welin  davits  received  severe 
structural  damage. 

(c)  Other  damage. 

No,  1  boiler  casing  seams  were  opened  at  the 
top  where  the  boiler  casing  is  welded  onto  the  uptake.  Both  smoke 
periscope  sight  reflecting  units  were  ruptured.  The  after  stack 
was  severely  damaged.  There  was  moderate  damage  to  the  uptakes. 

The  forward  starboard  cargo  winch  was  torn  loose  from  its  foundation. 

The  port  Welin  davits  (nos,  2  and  4)  were  severely  damaged  structurally. 

The  electric  controller  of  No,  3  Welin  davit  was  torn  loose  from  the 
bulkhead.  The  starboard  side  of  the  firemain  loop  was  opened  and 
three  places  just  below  the  upper  deck.  There  was  a  large  amount 
of  scattered  minor  damage  to  piping,  electric  drinking  fountains,  etc,. 

U.  Forces  Evidenced  and  Effects  Noted. 

(a)  Heat. 

Paint  on  the  port  side  of  exposed  machinery  was 
badly  scorched  and  blistered. 
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(b)  Fires  and  e:^losions„ 

No  evidence, 

(c)  Shock, 

No  evidence. 

(d)  Pressure. 

Blast  pressure,  and  the  whipping  motion  of  the  ship 
following  the  blast,  are  believed  to  have  caused  all  of  the  damage  to 
machinery.  The  blast  came  from  the  port  side, 

(e)  Effects  apparently  peculiar  to  the  atom  bomb, 

A  blast  pressure  of  this  magnitude  is  apparently 
peculiar  to  the  atom  bomb. 

III.  Effects  of  Damage. 

(a)  Effect  on  machinery  and  ship  control. 

Both  boilers  could  have  continued  in  operation 
with  an  estimated  reduction  in  efficiency  of  50%  forward,  25%  aft. 

#1  boiler  was  repaired  by  the  ship’s  force  in  about  2  hours  and  is 
now  fully  operable.  The  after  stack  was  seriously  weakened  and 
would  probably  have  fallen  over  if  heavy  weather  had  been  encountered, 
in  which  case  maximum  load  on  the  after  boiler  would  be  reduced  to 
50%  or  less  of  normal.  Damage  to  the  firemain  considerably  lessened 
the  effectiveness  of  this  system.  Three  of  the  four  Welin  davits  were 
made  inoperable  and  two  are  believed  to  be  beyond  repair.  This 
reduces  the  ability  of  the  vessel  to  lower  boats  by  75%, 

(b)  Effect  on  gunnery  and  fire  control. 

No  comment. 
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(c)  Effect  on  water-tight  integrity  and  stability. 

No  comment. 

(d)  Effect  on  personnel  and  habitability. 

It  is  estimated  that  there  would  have  been  few  if 
any,  casualties  among  personnel  below  decks.  Habitability  was 
slightly  reduced  temporarHy  by  damage  to  piping  and  the  general 
disarrangement  of  the  ship. 

(e)  Total  effect  on  fighting  efficiency. 

Damage  to  the  Welin  davits,  reducing  the  vessel’s 
ability  to  lower  boats,  would  seriously  reduce  her  efficiency  as  a 
transport  in  certain  tactical  situations.  It  is  to  be  noted  that  if  the 
ship  had  her  normal  complement  of  boats  aboard,  many  of  these 
would  have  been  wrecked.  It  is  estimated  that  maximum  speed  was 
reduced  to  about  6  knots  for  2  hours,  and  that  after  temporary  repairs 
to  the  forward  boiler  speed  could  be  built  up  to  about  13  knots  (16 
knots  is  designed  speed).  It  is  estimated  that  approximately  25  days’ 
work  at  a  shipyard  would  be  required  to  restore  all  machinery  to 
normal  operating  condition . 

IV.  General  Summary. 

The  CRITTENDEN  was  apparently  near  the  edge 
of  the  lethal  range  of  this  type  of  attack  for  vessels  of  her  type.  A 
slightly  greater  amount  of  damage  to  the  boilers  and  stacks  would 
have  immobilized  the  vessel. 

V.  Preliminary  Recommendation. 

Stacks  should  be  made  more  resistant  to  blast 

pressure. 


Piping,  especially  main  lines,  should  be  so  located 
that  it  is  not  likely  to  be  damaged  by  deflection  of  decks  and  bulkheads. 
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DETAILED  DESCRIPTION  OF  MACHINERY  DAMAGE 


A.  General  Description  of  Machinery  Damage. 

(a)  Overall  condition. 

Boiler  number  one  was  damaged  but  could  be 
repaired  by  the  ship’s  force  within  two  hours.  Both  stacks  were 
damaged,  the  after  one  severely.  However,  in  an  emergency  both 
boilers  could  have  been  steamed  with  some  reduction  in  efficiency. 
There  were  three  failures  in  the  firemain  at  flanges,  and  numerous 
failures  in  piping  connected  to  the  firemains.  The  latter  are  of  only 
local  significance.  All  Welin  davits  except  number  one  were  severely 
damaged. 


(b)  Areas  of  major  damage. 

Major  damage  was  confined  to  areas  where  the 
direct  effect  of  the  blast  pressure  could  be  felt.  Damage  below  decks 
was  minor  except  for  the  firemain  on  the  main  deck  starboard,  and 
this  damage  was  caused  by  deflection  of  the  deck  overhead  by  the 
blast  pressure, 

(c)  Primary  cause  of  damage  in  each  area  of  major  damage. 

All  significant  damage  was  caused  by  blast  pressure. 
Damage  to  the  firemain  was,  In  most  cases,  caused  by  deflection  of 
decks  and  bulkheads  resulting  from  the  blast  pressure, 

(d)  Effect  of  target  test  on  overall  operation  of 
machinery  plant. 

Both  boilers  could  have  continued  in  operation  with 
an  estimated  reduction  in  efficiency  of  50%  in  the  forward  boiler  and 
25%  aft.  Boiler  number  one  could  have  been  repaired  to  restore  full 
operation  in  approximately  two  hours.  The  after  stack  was  seriously 
weakened  and  might  have  fallen  over  if  heavy  weather  had  been  en¬ 
countered.  Otherwise,  operation  of  the  after  boiler  could  be  continued. 
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There  might  have  been  some  personnel  casualties  in  the  enginerooms 
because  of  blast  pressure  coming  through  light  engineroom  doors.  It  is 
estimated  that,  under  v^ar  conditions^  the  ship’s  force  could  make 
temporary  repairs  to  number  one  boiler  in  about  two  hours  and  to  the 
firemain  and  after  stack  within  48  hours.  Three  of  the  four  Welln  davits 
are  inoperable.  One  of  them  could  be  repaired  by  a  tender  in  about 
four  days,  the  other  two  are  beyond  economical  repair. 

Bo  Boilers. 

(a)  Air  Casings. 

Boiler  #1  -  The  vertical  seams  on  the  starboard 
forward  and  starboard  after  corner  of  the  outer  casings  were  split 
apart  at  the  upper  edge  of  'he  casing  (where  it  is  welded  onto  the 
uptake),  the  splits  being  about  4”  long  and  about  1/4”  wide  at  the 
upper  end.  The  welded  seam,  around  the  top  of  the  casing,  where  it 
joints  the  uptake,  was  evidently  pulled  apart  slightly,  as  a  small  amount 
of  smoke  came  through  this  seam  all  around  the  casing  when  the  boiler 
was  first  lighted  off  after  the  test.  As  the  boiler  heated  up,  this  seam 
closed  by  expansion  of  metal  and  the  flow  of  smoke  ceased.  The  ship’s 
force  welded  the  splits  in  the  casing. 

Boiler  #2  -  No  damage  to  casing. 

(b)  External.  Fittings. 

Both  smoke  periscopes  failed  at  the  reflection 
unit  where  the  periscope  shaft  leaves  the  boiler  casing  and  is  bent 
through  90°  to  the  vertical.  This  is  an  aluminum  casting  with  a 
threaded  boss  at  each  end,  a  mirror  in  the  middle,  and  a  piece 
of  1/8”  glass  plate  mounted  in  the  top  boss.  Blast  pressure  blew  out 
these  bosses.  The  periscope  of  #1  boiler  had  the  boss  broken  all  the 
way  around.  That  of  #2  boiler  had  the  boss  broken  about  1/3  of  the 
way  around  the  periphery.  The  glass  plates  were  undamaged.  At  the 
point  of  rupture  the  aluminum  is  about  1/8”  thick, 

(c)  Fuel  Oil  Burner  Assemblies. 

No  damage. 
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(d)  Brickwork  and  Furnaces. 

No  damage. 

(e)  Steam  and  Water  Drums  and  Headers. 

No  damage. 

(f)  Tubes. 

No  damage. 

(g)  Foundations. 

No  damage. 

(h)  Stacks  and  Uptakes. 

Forward  stack  and  uptakes  -  The  outer  stack  casing 
was  badly  bent  and  crushed  in.  (See  ohoto  1878-6;  page  47).  This  does 
not  affect  operation.  The  inner  casing  is  undamaged.  The  inner  and 
outer  casings  of  the  uptakes  are  braced  by  staybolts.  Near  the  bottom 
of  the  uptake  there  were  a  number  of  holes  in  the  inner  casing.  These 
holes  appear  to  have  been  torn  in  the  casing  by  the  staybolts  during 
vertical  relative  motion  between  inner  and  outer  uptake  casings.  Six 
holes  were  found  in  the  starboard  side  of  this  casing  and  three  in  the 
after  side.  These  holes  are  1/2"  to  3/4"  in  diameter.  It  is  probable 
that  similar  holes  exist  farther  up  the  casing  in  areas  inaccessible 
for  inspection. 


After  stack  and  uptakes  -  The  after  stack  has  a 
tear  in  the  outer  casing  at  bottom  of  the  access  door  (forward  end  of 
stack,  reached  from  superstructure  deck)  extending  about  3  feet  around 
the  stack  to  starboard  of  the  door  opening,  and  about  4  inches  to  port. 
(See  photos  1878-4,  5;  pages  50  and  51.)  From  this  point  the 
outer  casing  is  flattened  and  pushed  in  against  the  inner  casing  across 
the  entire  forward  end  of  the  stack  almost  up  to  its  top.  The  sides  and 
after  end  of  the  outer  stack  casing  are  badly  crumpled  and  bent,  and 
there  are  several  small  tears.  A  number  of  stays  and  braces  inside 
the  outer  stack  casing  are  broken,  some  are  bent.  (See  photo  1878-7; 
page  53). 
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The  galley  smoke  stack  is  a  12’ '  brass  pipe 
passing  up  between  the  inner  and  outer  casings  of  the  after  stack. 

It  was  broken  apart  at  the  forward  side  in  a  horizontal  line  about 
six  feet  above  the  main  deck,,  the  rupture- extending  about  half-way 
around  the  pipe.  Above  this  rupture  the  pipe  was  flattened  for 
most  of  its  lengthy  the  walls  of  the  pipe  being  now  about  two  inches 
apart.  The  steel  atmospheric  exhaust  pipe,  outboard  of  the  galley 
smokepipe  and  against  the  outer  stack  casing,  was  not  damaged. 

There  is  a  tear  in  the  inner  casing  about  18” 
long  and  about  8”  wide  at  the  widest  point,  with  its  axis  horizontal. 
This  tear  is  about  3’  above  the  superstructure  deck  on  the  forward 
side  of  the  casing,  somewhat  to  port  of  the  centerline.  It  was  ap¬ 
parently  caused  by  the  outer  casing  and  galley  smokepipe  being  pushed 
against  it. 

In  the  uptakes  of  #2  boiler,  five  holes  similar  to 
those  described  above  for  #1  uptake  were  found.  These  were  all  on 
the  starboard  side  of  the  uptake  and  were  smaller  than  those  in  the 
forward  uptake,  the  largest  being  about  1/2”  in  diameter.  There 
may  be  similar  holes  higher  up  in  the  uptakes. 

(i)  General  Notes, 

When  the  crew  evacuated  the  ship  at  0340  on 
1  July,  #1  boiler  was  left  with  450  Ibs/sq.  in.  steam  pressure  and  #2 
with  450  Ibs/sq.  in.  hydrostatic  pressure.  When  the  crew  returned  on 
the  morning  of  4  July  there  was  no  pressure  in  either  boiler.  Boiler 
#2  was  full  of  water  with  no  evidence  of  leakage. 

Boiler  #1  was  tested  hydrostatically  after  Test  A 
with  results  similar  to  those  before  the  test.  It  was  lighted  off  on 
5  July  and  has  been  in  use  since  with  no  defects  other  than  those  noted 
above.  Boiler  #2  .,as  lighted  off  and  tested  under  steam  (450  Ibs/sq. 
in.)  on  11  July.  No  defects  were  found  other  than  those  noted  above. 

Results  of  Hydrostatic  tests  on  #2  Boiler. 

Before  Test  A 

Initial  Pressure  450  lbs. 

Time  required  for  pressure  to  drop  100  lbs  -----  4  hours 
Time  required  for  pressure  to  drop  to  0  -  -  -  -  -  10  hours 
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After  Test  A 


Tnilial  Pressure  450  lbs. 

Time  required  for  pressure  to  drop; 

5  minutes 
10  minutes 
15  minutes 
20  minutes 
30  minutes 
1 9  hours 

Repairs  had  been  made  on  this  boiler  between 
tests,  such  as  renewing  leaking  gaskets.  All  pressure  le.alcs  were 
through  leaking  valves. 

Test  A  had  no  effect  on  the  pressure  parts  of  the 
boilers  on  this  vessel. 

C.  Blowers. 

Undamaged.  All  four  blowers  have  been  operated 
at  approximately  1/2  full  load  since  Test  A. 

U.  Fuel  (hi  Kquipment. 

Undamaged.  All  equipment  has  been  operated 
under  service  conditions  since  Test  A. 

E.  Boiler  Feedwater  Equipment. 

Undamaged.  All  equipment  has  been  operated  i.nder 
service  conditions  since  Test  A, 

F.  Main  Propulsion  Machinery. 

Undamaged.  The  main  turbines  have  been  operated 
at  no  load  for  five  hours,  and  have  been  used  while  the  ship  shifted  berth 
since  Test  A.  They  have  been  operated  in  both  directions, 
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G. 


Reduction  Gears. 


Not  Applicable. 

H.  Shafting  and  Bearings, 

Undamaged.  Shafting  and  bearings  were  checked 
while  the  ship  was  underway. 

I.  Lubrication  System. 

Undamaged.  All  equipment  has  been  operated 
under  service  conditions  since  Test  A. 

J.  Condensers  and  Air  Ejectors. 

Undamaged.  All  condensers  have  been  operated 
under  service  conditions  with  a  vacuum  of  29-1/2^^  since  Test  A, 

K.  Pumps. 

Undamaged.  All  pumps  have  been  operated  under 
service  conditions  Since  Test  A. 

L.  Auxiliary  Generators  CTurbines  and  Gears). 

Undamaged.  All  generators  have  been  operated 
at  rated  load  since  Test  A. 

M.  Propellers. 

Undamaged.  The  propellers  were  checked  while 
the  ship  was  underway. 

N.  Distilling  Plant. 

Undamaged,  The  plant  has  been  operated  since 
Test  A  with  the  same  capacity  and  quality  of  water  as  before  the  test. 
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O.  Refrigeration  Plant. 


Undamaged.  There  were  numerous  freon  leaks 
before  Test  A.  They  were  not  increased  by  the  test. 

P.  Winclies,  Windlasses  and  Capstans. 

1.  The  forward  starboard  cargo  winch  was  torn  loose  from 
its  foundation  as  shown  in  photograph  1882-9,  page  137.  AH  foundation 
bolts  on  the  right  hand  side  and  two  on  left  hand  side  are  missing. 

2.  It  is  believed  that  the  damage  was  caused  by  the  deck 
being  dished  in  about  three  feet  below  normal  just  aft  of  this  winch. 
Other  than  tue  fact  that  the  foundation  is  ruined,  the  winch  appears 
in  good  condition. 

3.  There  was  no  other  damage  to  equipment  under  this 

heading. 

Q.  Steering  Engine. 

1.  The  wheel  on  after  deck  house  steering  stand  was 
bent  aft  on  the  starboard  side.  Since  the  wheel  was  covered  by  a 
canvas  cover,  it  is  believed  that  this  provided  sufficient  surface 

for  the  blast  to  inflict  the  damage.  It  is  believed  that  had  the  canvas 
cover  not  been  provided,  no  damage  would  have  occurred  to  the 
wheel  as  the  spokes  are  relatively  small  and  offer  comparatively 
little  resistance.  Similar  damage  has  been  observed  on  other  APA's. 

2.  The  steering  engine  was  undamaged.  Both  units  have 
been  operated  from  all  stations  since  Test  A. 

R.  Elevators,  Ammunition  Holsts,  Etc. 

1.  Undamaged,  except  for  davits  (see  below). 

2.  Both  ammunition  hoists  and  the  gasoline  hoist  have 
been  operated  imder  service  conditions  since  Test  A. 
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3.  Davit  #2  -  The  forward  and  after  heads  were  bent  aft. 
The  after  trackway  is  bent  and  twisted  as  shown  in  photograph  1882-7; 
page  133 . 


4.  Davit  #4  -  Both  heads  were  torn  out  of  the  trackway 

and  broken  loose  from  the  strong  back  which  was  thrown  Inboard  against 
the  superstructure.  Both  trackways  are  twisted  and  bent,  ^ee  photo¬ 
graph  1882-6;  page  '1  ). 

5.  Davit  #3  -  The  electrical  controller  was  torn  loose  from 
the  bulkhead.  This  prevents  operation  of  the  davit. . 

6.  Davit  #1  was  undamaged. 

S.  Ventilation  (Machinery). 

No  damage  to  machinery.  A  few  vent  sets  are  in¬ 
operable  because  of  structural  damage. 

T.  Compressed  Air  Plant. 

Undamaged.  The  air  compressor  has  been  operated 
under  service  conditions  since  Test  A. 

U.  Diesels  (Genera'-'^rs  and  Boats). 

No  damage.  The  diesel  generator  and  diesel  fire 
pump  have  been  operated  under  service  conditions  since  Test  A. 

V.  Piping  Systems, 

Damage  occurred  in  the  piping  systems  as  noted  below. 

(a)  Main  Steam. 

No  damage. 

(b)  Auxiliary  Steam. 

No  damage. 
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(g)  Auxiliary  Exhaust. 

No  damage, 

(d)  Condensate  and  Feedwater. 

No  damage, 

(e)  Fuel. 

No  damage, 

(f)  Lub  on. 

No  damage. 

(g)  Firemain,  sprinkling  and  Water  Curtain. 

1.  A  flanged  connection  in  the  6^’  main  in  #1  hold, 
frame  40,  starboard,  parted.  The  deck  to  which  this  section  is 
secured  by  hangers  was  pushed  down  about  18^^  in  tlds  area.  The 
flange  is  about  A**  aft  of  the  forward  bulkhead.  All  bolts  except 
the  two  at  the  top  were  pulled  and  bent,  the  two  bottom  ones  were 
broken.  The  after  flange  was  bent.  The  four  hangers  aft  of  this 
flange  each  had  the  inboard  bolt  broken.  The  fifth  flange,  about  2 
feet  forward  of  the  expansion  joint  in  the  after  bulkhead  of  the  hold 
(frame  £0)  was  undamaged, 

2.  A  similar  failure  occurred  in  #2  hold,  frame  118, 
starboard,  at  the  flange  just  aft  of  the  forward  bulkhead  of  the  hold. 
This  failure  was  apparently  caused  by  hatch  cover  panels  falling  on 
the  flange.  In  this  case  the  pipe  hangers  aft  of  the  parted  flange  were 
not  damaged. 


3,  In  troop  compartment  C-102-L,  main  deck,  the 
flange  in  the  6^^  main  just  aft  of  the  bulkhead,  frame  140,  starboard, 
failed.  Nothing  fell  on  this  flange  and  the  deck  over  it  is  not  apj  reciably 
distorted.  All  except  the  2  or  3  top  bolts  pulled  loose.  The  after  flange 
was  pulled  away  from  the  forward  one  about  3/8'^  at  the  bottom,  and  was 
bent  and  broken  away  from  the  pipe  at  the  weld.  This  failure  appears  to 
have  been  caused  by  whipping  motion  of  the  vessel  after  the  blast, 
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4.  At  frame  17,  main  deck,  port,  a  screwed  union 
connection  from  the  fire  main  to  a  1-1/2*^  riser  to  the  flushing 
system  was  broken.  This  connection  was  previously  badly  corroded, 

5.  At  frame  40,  port,  first  platform  the  flange  of  a 
fireplug  riser  failed.  The  bolts  pulled  loose.  The  flange  was  not 
damaged.  This  is  believed  to  have  been  caused  by  deflection  of  the 
bulkhead  to  which  the  riser  was  strapped, 

6.  A  similar  failure  occurred  at  frame  56,  port, 
main  deck.  In  this  case  the  deck  4  feet  above  the  flange  was  defected, 

7.  There  were  numerous  small  leaks  in  small 
piping  connected  to  the  firemain.  In  most  cases  the  affected  fittings 
were  already  badly  corroded. 

(h)  Condenser  Circulating  Water. 

No  damage. 

(i)  Drain. 

No  damage. 

0)  Compressed  Air. 

No  damage. 

(k)  Hydraulic. 

No  damage, 

(l)  Gasoline, 

No  damage, 

(m)  Other  Systems. 

1.  All  four  diesel  boat  filling  valves,  in  the  vicinity 
of  the  Welin  davits,  main  deck,  failed.  At  #1  station,  frame  84,  starboard, 
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the  1  -1/2  inch  screwed  nipple  broke  near  the  lower  end  of  the  threaded 
portion.  At  #3  station,  frame  104,  starboard,  the  1-1/2’^  steel  screwed 
j  fitting  pulled  off  and  the  valve  was  blown  over  the  side.  At  #2  and  #4 
stations  there  were  small  leaks, 

2.  Screwed  fittings  in  the  diesel  oil  lines  to  the  galley 
ranges  leaked  before  Test  A.  Some  increase  in  these  leaks  was  noted 
after  Test  A. 


3.  There  were  numerous  leaks  in  hot  and  cold  fresh 
water  piping  throughout  the  shJLp, 

4.  The  diaphragm  of  the  whistle  was  apparently 
ruptured.  An  attempt  to  blow  it  resulted  only  in  blowing  out  a  cloud 
of  water  and  steam.  Piping  to  the  whistle  was  not  damaged. 

W.  Miscellaneous. 

Several  electric  drinking  fountains  had  their 
casings  torn  off  and  one  or  two  had  considerable  mechanical  damage. 
Otherwise  there  was  no  damage  to  miscellaneous  equipment.  Galley, 
laundry,  machine  shop  and  ice  cream  equipment  have  been  operated 
under  seiwlce  conditions  since  Test  A. 
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TECHNICAL  INSPECTION  REPORT 


SECTION  m  -  ELECTRICAL 
GENERAL  SUMMARY  OF  ELECTRICAL  DAMAGE 

I.  Target  Condition  After  Test. 

(a)  Drafts  after  test;  list;  general  areas  of  flooding,  sources. 
The  drafts  and  list  were  not  observed.  No  flooding 

occurred. 


(b)  Structural  damage. 

The  ship  received  considerable  structural  damage 
as  a  result  of  this  test.  The  only  damage  to  the  ship’s  electrical  equip¬ 
ment  due  to  this  structural  damage  was  a  few  cables  cut  when  the  bulk¬ 
heads  on  which  they  were  mounted  gave  way.  Special  electrical  test 
equipment  was  damaged  by  falling  hatch  covers. 

(c)  Other  damage. 

Principal  electrical  damage  consisted  of  the  following: 

1.  Both  24  inch  searchlights  and  one  12  inch  searchlight 
were  demolished. 

2.  Approximately  six  lighting  and  fire  alarm  circuit  cables 
for  both  cargo  holds  were  ruptured. 

3.  Two  gyro  compass  repeaters  were  missing  and  another 
repeater  was  knocked  from  its  stand. 

4.  The  port  6  MC  bull  horn  was  missing. 

5.  The  anemometer  cups  were  blown  off. 
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6.  One  boat  davit  controller  was  knocked  off  the  bulkhead. 

7.  A  few  lamps  were  broken. 

8.  A  few  sound  powered  telephones  were  rendered  Inoperable. 

9.  Special  Bureau  of  Ships,  (Code  660),  test  material  in  the 
forward  cargo  hold  was  damaged  by  falling  hatch  covers. 

II.  Forces  Evidenced  and  Eiffects  Noted. 

(a)  Heat. 

Radiant  heat  from  the  port  bow  scorched  paint  on 
exposed  electrical  equipment  and  cables.  This  heat  was  not  of  sufficient 
duration  to  render  any  electrical  equipment  inoperable. 

(b)  Fires  and  explosions. 

There  was  no  evidence  of  fires  or  explosions, 

(c)  Shock. 

There  was  evidence  that  the  vessel  received  con¬ 
siderable  shock  since  some  lamps,  steamtight  globes  and  fire  alarm 
thermostats  were  broken. 

(d)  Pressure. 

This  vessel  was  subjected  to  high  pressures  (air 
blast).  This  is  evidenced  by  the  searchlights,  davit  controller,  and  bull 
horn  being  blown  from  their  mountings  and  by  light  metal  bultoeads 
being  carried  away.  Most  of  the  electrical  damage  was  a  result  of  the 
air  blast. 


(e)  Any  effects  apparently  peculiar  to  the  atom  bomb. 

The  loss  of  residual  magnetism  of  #1  Ship  Service 
generator  may  have  been  due  to  an  atomic  bomb  effect. 
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in.  Effects  of  Damage, 


(a)  Effect  on  propulsion  and  ship  control. 

Electrically,  the  damage  which  occurred  as  a  result 
of  the  test  had  slight  effect  on  the  operation  of  the  ship^s  electrical 
plant.  All  propulsion  and  boiler  auxiliaries  were  operable.  Had  the 
#1  AC  ship’s  service  generator  been  operating  at  the  time  of  the  bomb 
explosion,  it  would  not  have  lost  its  residual  magnetism.  Since  the 
generator  could  be  easily  repaired  by  the  ship^s  force  and  since  there 
is  a  standby  generator,  the  temporary  loss  of  this  generator  would  not 
affect  the  operation  of  the  vessel.  The  most  serious  effect  on  the 
electric  plant  was  the  loss  of  both  24 -inch  searchlights  which  were 
damaged  beyond  repair.  The  loss  of  a  few  sound  powered  telephones 
the  port  6  MC  bull  horn,  the  12”  signal  searchlight,  and  the  lighting 
cables  would  slightly  impair  the  operation  of  the  ship.  The  ship  could 
be  operated  almost  indefinitely  without  these  items  at  only  slightly 
reduced  efficiency.  Temporary  lights  could  have  been  rigged  by  the 
Shipps  force  to  replace  those  lost. 

Secondary  ship’s  control  was  practically  demolished 
This  control  station  is  seldom  used  except  when  Uie  primary  control 
station  is  inoperable.  The  ship  could  therefore,  continue  to  operate, 
controlled  by  the  normal  ship’s  control  station. 

(b)  Effect  on  gunnery  and  fire  control. 

The  only  damage  to  gunnery  and  fire  control  equip¬ 
ment  was  to  that  equipment  secured  to  the  masts.  This  consists  of 
rad  ar  equipment  which  is  covered  by  the  electronics  report, 

(c)  Effect  on  watertight  integrity  and  stability. 

Watertight  integrity  was  not  affected  by  damage  to 
electrical  equipment.  No  electrical  equipment  shifted  sufficiently  to 
affect  stability. 
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(a;  Effect  on  personnel  and  habitability. 

The  personnel  on  this  vessel  might  have  been 
affected  by  radioactivity,  however,  the  extent  of  these  effects  is  un¬ 
known.  Disregarding  radioactivity,  it  is  considered  that  all  exposed 
topside  personnel  would  have  been  casualties  due  to  the  flash  and  air 
blast.  The^e  would  also  have  been  casualties  around  the  cargo  holds 
due  to  structure  distortion  and  due  to  falling  hatch  covers.  From  an 
electrical  standpoint,  casualties  might  have  resulted  from  electrical 
equipment  such  as  the  searchlights  and  the  bull  horn  becoming  missiles. 

Electrically,  the  only  effect  on  habitability  was 
the  slight  inconvenience  aue  to  the  lighting  failures. 

(e)  Total  effect  on  fighting  efficiency. 

Due  to  personnel  casurlties  and  due  to  the  damage 
to  the  vessel,  its  fighting  efficiency  was  greatly  reduced.  Electrically, 
the  effects  were  slight.  Disembarkation  would  have  been  hampered 
by  the  loss  of  the  davit  controller,  however,  this  damage  could  have 
been  repaired  by  the  ship’s  force  in  a  few  hours.  Nigh  cargo  handling 
operations  would  have  been  hampered  by  the  loss  of  t’l'-.  cargo  lignts  . 

It  is  considered  that  the  ship  could  operate  electrically  at  approximately 
90%  efficiency. 

r/.  General  Summary  of  Observers’  Impressions  and  Conclusions. 

This  vessel  received  the  most  damage  of  any  of  the 
transports  that  survived  the  first  atomic  bomb  test.  Although  the  ship’s 
hull  received  considerable  damage  there  was  very  little  electrical 
damage.  Part  of  the  electrical  damage  that  occurred  was  due  to  the 
failure  of  associated  hull  equipment, 

V.  Any  Preliminary  General  or  Specific  Recommendations  of  the 
Inspecting  Group. 

(a)  It  is  recommended  that  consideration  be  given  to  the 
redesign  of  the  *^4”  searchlights  to  give  them  more  resistance  to  air 
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blast.  This  is  considered  necessary  to  give  them  comparable  strength 
to  other  electrical  equipment. 

(b)  It  is  recommended  that  the  gimbal  and  binnacle  pins 

on  gyro  compass  repeaters  be  lengthened  to  prevent  the  repeaters  from 
being  freed  from  their  mounting  stands, 

(c)  It  is  recommended  that  consideration  be  given  to  mounting 
'equipment  such  as  controllers  on  some  sort  of  mounting  pads  or  straps 
so  that  some  bulkhead  distortion  can  occur  without  damage  to  the 
equipment. 


(d)  It  is  recommended  that  where  possible,  cable  be  run  along 
beams  instead  of  along  light  metal  joiner  bullheads.  It  is  considered 
that  most  of  the  damage  to  cables  that  occurred  on  this  vessel  could 
have  been  avoided  if  more  consideration  had  been  given  to  the  routing 

of  the  cable. 

(e)  It  is  recommended  that  some  means  of  p  nning  the  1?'* 
signal  searchlights  in  their  sockets  be  devised  to  prevent  them  from 
being  jarred  or  blown  from  their  sockets. 
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DETAILED  DESCRIPTION  OF  ELECTRICAL  DAMAGE 


A.  General  Description  of  Electrical  Damage. 

(a)  Overall  condition. 

Damage  to  electrical  equipment  as  follows  resulted 

from  the  test:, 

1.  Approximately  six  lighting  cables  were  cut  by  distorted 
or  blown-out  bulkheads.  Fire  alarm  cables  in  both  forward  and  after 
holds  were  ruptured. 

2.  A  few  lamps  were  broken. 

3.  Two  24”  searchlights  and  one  12”  searchlight  were 
demolished. 

4.  Two  gyro  compass  repeaters  were  missing  and  one  re¬ 
peater  was  knocked  from  its  stand, 

5.  A  few  sound  powered  telephones  were  inoperative. 

0.  The  port  6  MC  bull  horn  '  as  missing. 

7.  Anemometer  cups  were  blown  off. 

8.  One  boat  davit  controller  was  knocked  off  the  bulkhead, 

9.  Special  Bureau  of  Ships,  (Code  660),  test  material  in 
the  forward  hold  was  damaged  by  falling  hatch  covers, 

(b)  Areas  of  major  damage. 

The  areas  of  major  damage  were  exposed  locations 
topside  and  in  and  around  the  #1  and  #2  cargo  holds. 
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(c)  Primary  causes  of  damage  in  each  area  of  major  damage. 

The  primary  cause  of  damage  to  this  vessel  was  air 
blast.  The  secondary  cause  was  missies  (such  as  the  searchlights  and 
hatch  covers).  There  was  also  slight  damage  due  to  radiant  heat  and  due 
to  shock. 


(d)  Effect  of  target  test  on  overall  operation  of  electric  plant. 

1,  The  exciter  for  the  #1  AC  ship’s  service  generator  lost  its 
residual  magnetism  and  had  to  be  flashed  with  a  24  volt  battery  before  it 
would  build  up  again.  All  other  ship’s  service  equipment  was  undamaged 
and  operable  so  there  was  very  little  effect  on  the  overall  operation  of 

the  electric  plant.  The  ship’s  force  was  able  to  readily  repair  the  damage. 

2,  All  electrical  engine  and  boiler  auxilaries  were  operable 
after  the  test. 

3,  All  electrical  propulsion  equipment  was  operable  after 

the  test. 

4,  All  communications  equipment  was  operable  except  for 
the  port  bull  horn,  one  12”  signal  searchlight,  both  24”  searchlights, 
and  a  few  sound  powered  telephones. 

5,  Only  damage  to  fire  control  equipment  was  to  that 
equipment  secured  to  the  masts.  This  damage  was  to  radar  equipment 
which  is  covered  by  the  Section  IV  -  Electronics  of  this  report. 

6,  There  was  no  electrical  damage  which  rendered 
ventilation  equipment  inoperative.  One  ventilation  set  was  rendered 
inoperative  due  to  mechanical  damage  to  the  motor  mounting  support 
base. 

7,  The  24”  searchlights  were  damaged  beyond  repair. 

All  cargo  flood  lights  were  demolished.  One  12’^’  signal  searchlight  was 
blown  over  the  side.  Another  had  its  bulb  broken  but  was  operable 
when  the  bulb  was  replaced.  Some  lighting  circuits  were  damaged  but 
it  is  considered  that  the  ship’s  force  could  have  jury  rigged  sufficient 
lights  for  temporary  service  without  serious  difficulty. 
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(e)  Types  of  equipment  most  affected. 

Searchlights  and  cable  were  the  tjrpes  of  equipment 

most  affected. 

B.  Electric  Propulsion  Rotating  Equipment. 

There  was  no  damage  to  electric  propulsion  rotating 
equipment  reported.  Ail  equipment  operated  satisfactorily  after  the 
test. 


5 


C.  Electric  Propulsion  Control  Equipment. 

There  was  no  damage  reported  to  electric  propulsion 
control  equipment.  All  equipment  operated  satisfactorily  after  the  test. 

D.  Generators  -  Ships  Service. 

(a)  The  5.5  KW,  120  V.  DC,  Westinghouse  Electric  Corporation 
exciter  for  the  ship’s  service  turbo -generator  set  located  in  the  #1 
engine  room  lost  its  residual  magnetism  so  that  voltage  would  not  build 
up  when  the  set  was  started  up  after  the  test.  It  was  necessary  to  flash 
the  generator  field  with  a  24  volt  battery  before  the  exciter  would  build 
up  voltage.  After  the  field  was  flashed,  the  set  operated  satisfactorily. 


Comments. 

The  reason  for  this  casi  altyisnot  known,  it  being  the 
only  casualty  of  this  type  reported  on  all  the  vessels  in  the  test.  The 
other  two  identical  sets  on  this  vessel  were  unaffected.  There  is  the 
possibility  that  this  casualty  was  a  result  of  shock.  It  is  considered 
that  the  casualty  would  not  have  occurred  if  the  set  had  been  operating 
at  the  time  of  the  blast. 


(b)  The  special  Code  660  -  400  KW  450V  AC  turbo -generator 
set,  item  12E1,  installed  in  the  forward  hold  was  hit  by  failing  hatch 
covers,  see  photograph  1901-4;  page  l  oO  ,  These  hatch  covers  are 
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estimated  to  weigh  approximately  2000  pounds  each.  They  bent  the 
generator  frame  and  Imocked  the  end  bell  off  the  exciter.  See  photo¬ 
graphs  1949-6  and  12;  pages  190  and  191.  The  set  did  not  appear 
to  have  moved  on  its  base  and  does  not  appear  to  have  suffered  damage 
from  any  source  other  than  from  the  falling  debris. 

(c)  The  special  code  860  -  60  KW,  450  VAC  Diesel 
generator  set  Item  12E3,  installed  in  the  forward  hold  was  hit  by  falling 
hatch  covers.  The  generator  frame  was  bx'oken  on  the  engine  end  of 
the  set.  See  photograph  1901-1;  page  196,  showing  debris  on  generator 
and  cracked  frame.  The  generator  control  panel  which  was  mounted 

on  the  generator  frame  was  knocked  off  and  completely  demolished.  See 
photograph  1949-11;  page  199,  showing  remains  of  the  generator  con¬ 
trol  panel.  Photographs  1949-3,  4;  pages  197  and  198,  show  the  set 
after  the  debris  has  been  cleared  away. 

(d)  The  special  Code  660  -  300  KW,  120/240  VDC,  Diesel 
generator  Item  12E2,  installed  in  the  forward  cargo  hold  was  hit  by 
falling  hatch  covers.  See  photograph  1901-3;  page  192.  The  diesel 
manifold  was  knocked  off  and  the  generator  brush  cover  plate  was 
crushed  down  against  the  brush  rigging.  See  photographs  1948-11, 
1949-1;  pages  193,  and  194. 

Comments  And  Recommendations. 

The  damage  to  the  generator  sets  due  to  the  falling 
hatch  covers  cannot  be  considered  to  be  representative  of  what  happens 
to  generator  sets  during  the  explosion  of  atomic  bombs  since  generator 
sets  are  not  normally  installed  in  cargo  holds.  The  sets  were  installed 
for  the  purpose  of  determining  how  these  sets  of  modem  Navy  design 
would  compare  with  the  normal  ships  generator  sets.  The  difference 
in  conditions  caused  by  the  loose  cargo  hatch  covers  was  not  foreseen. 
Although  this  test  gave  very  little  information  as  to  how  these  special 
sets  stand  up  to  the  direct  effects  of  the  bomb  blast,  it  emphasizes 
strongly  the  fact  that  much  damage  ir.ay  be  caused  to  equipment  by 
loose  gear  becoming  missiles.  It  is  recommended  that  consideration 
be  given  to  more  adequate  stowage  of  loose  gear  particularily  spare 
parts. 
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E.  Generators  -  Emergency. 

No  damage  was  reported  to  the  emergency  generator. 
This  generator  was  running  at  the  time  of  the  explosion  and  continued 
to  run  until  the  set  was  out  of  fuel. 

F.  Switchboards,  Distribution  and  Transfer  Panels. 

No  damage  was  reported  to  any  switchboards  or  to 
any  distribution  or  transfer  panels  normally  installed  on  the  vessel. 

The  special  Bureau  of  Ships,  Code  660,  CV9  class 
control  bench  board,  Item  12E5,  located  in  the  forward  cargo  hold 
was  hit  by  falling  hatch  covers.  See  photograph  1949-10;  page  /95  , 
showing  dent  in  the  panel.  All  of  the  equipment  on  the  board  appeared 
to  still  be  in  good  operating  condition.  The  voltage  regulator  and 
instrument  missing  in  the  photograph  were  missing  before  the  test. 

G.  Wirinr  Wiring  Equipment  and  Wireways. 

(a)  Cable. 

1.  Six  cables  were  severed  when  the  bulkhead  gave  way 
at  frame  109  on  the  main  deck,  stbd,  side.  These  cables  supplied 
lighting  and  fire  alarm  circuits  in  the  after  cargo  hold. 

2.  Lighting  cable  frame  116  on  the  main  deck,  stbd 
side  was  severed  by  a  missile  when  the  hatch  cover  was  carried  away 
by  the  blast. 


3.  Director  shield  in  breaking  loose  at  frame  25  on  the 
02  level  stbd  side  cut  one  sound  powered  and  one  call  bell  cable, 

4.  Radiant  heat  burned  the  paint  off  60%  of  all  cables 
on  the  foremast  and  mainmast.  The  armor  and  insulation  on  these 
cables  appear  very  slightly  affected. 
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(b)  Wiring  equipment. 


1,  One  10  amp  S  and  R  box  located  at  frame  116  on  the 
main  deck,  stbd  side  was  damaged  when  hit  by  a  missile.  The  cover 
was  bent  and  screws  sheared. 

2  One  deck  riser  in  the  navigation  bridge  was  broken 
by  impact  from  the  forward  bulkhead  which  was  dished  in  by  the  blast. 
No  damage  resulted  to  the  cable. 

H.  Transformers. 

There  was  no  damage  reported  to  transformers  in¬ 
stalled  on  this  vessel. 

I.  Submarine  Propelling  Batteries. 

Not  Applicable. 

J.  Portable  Batteries. 

There  was  no  damage  reported  to  portable  batteries 
installed  on  this  vessel. 

/ 

K.  Motors,  Motor  Generator  Sets  and  Motor  Controllers. 

(a)  The  motor  for  the  propeller  type  fan  located  at  frame  58, 
port  side,  main  deck  was  not  operable  since  the  mounting  support  for 
the  motor  was  so  twisted  that  the  set  was  out  of  line.  There  was  no 
apparent  damage  to  the  motor,  however,  there  is  the  possibility  that  the 
shaft  or  frame  was  sprung  due  to  the  twisted  mounting. 

(b)  The  motor  for  the  Welin  davit  located  on  the  01  deck  at  frame 
105  port  side  had  the  paint  burned  due  to  the  radiant  heat  of  the  blast. 
The  motor  appeared  to  be  otherwise  \mdamaged,  however,  it  was  not 
tested  since  the  davit  was  smashed.  See  photograph  1882-6;  page  -  jx  , 
showing  mechanical  damage  to  davit. 
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(c)  The  special  Code  660  -  75  KW,  450  V  AC,  230  V  DC 
motor -generator  set,  Item  12E4,  located  in  the  forward  cargo  hold 
was  Mt  by  falling  hatch  covers.  See  photographs  1901-2;  page  :00  , 
showing  the  set  covered  with  debris.  The  commutator  was  scored 
and  knocked  out  of  true.  The  shaft  appeared  to  be  bent.  See  photo¬ 
graph  1949-7;  page^d/  ,  showing  the  set  after  the  debris  had  been 
removed. 


(d)  A  Westinghouse  Electric  Corporation  Size  1,  2  speed 
two  winding  class  HI  shockproof  ventilation  fan  motor  controller 
located  in  the  03  deck  passageway  at  frame  93  port  has  its  enclosure 
slightly  bent  due  to  the  distortion  of  the  bulkhead.  The  controller 
operated  satisfactorily  after  the  test, 

(e)  The  enclosure  door  of  the  anchor  windlass  controller 
was  dished  due  to  the  blast.  This  damage  was  insufficient  to  affect 
the  operation  of  the  controller. 

(f)  The  General  Electric  Company  Type  Cr  5431-D31Y 
Welin  davit  controller  located  on  the  main  deck  at  frame  105,  star¬ 
board  side,  was  knocked  off  the  bulkhead  by  the  blast.  The  four  1/2 
inch  mounting  bolts  were  broken  in  tension.  One  arc  chute  was 
broken.  This  arc  chute  damage  can  probably  be  attributed  to  the 
impact  of  the  controller  striking  the  deck.  The  power  and  control 
leads  to  the  controller  were  pulled  in  two.  The  controller  appeared 
operable  if  the  cables  were  reconnected  and  the  arc  chute  replaced, 

Rec  ommendations . 


The  controller  was  mounted  solidly  on  the  bulk¬ 
head.  The  bulkhead  appeared  to  be  slightly  dished.  It  is  considered 
that  control  equipment  should  not  be  mounted  solidly  on  the  bulkhead 
but  should  be  mounted  on  straps  or  on  built-up  pads  so  that  some 
distortion  of  the  bulkhead  can  occur  without  damage  to  the  controller. 
In  connection  with  the  breaking  of  the  arc  chute,  this  is  a  commercial 
low  shock  controller.  It  is  considered  that  Navy  HI  shockproof  con¬ 
tactors  would  not  have  been  damaged  by  the  fall. 
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(g")  The  Cutler -Hammer,  Bulletin  6968ED21,  size  1,  2  speed 
Two  winding  ventilating  fan  controller  located  in  the  crews  quarters, 
port  side  of  the  #1  cargo  hold  had  its  case  distorted  due  to  being  hit 
by  a  water  curtain  value  reach  rod.  Although  the  case  was  distorted 
the  controller  still  operated  satisfactorily. 

(h)  The  controllers  for  the  two  port  Welin  davits  had  their 
enclosure  doors  dished  inward  due  to  the  blast.  The  controllers  appeared 
operable,  however,  they  were  not  tested,  due  to  the  failure  of  the  mecha¬ 
nical  portion  of  the  davit. 

L.  Lighting  Equipment. 

(a)  MissHes  from  the  forward  and  after  cargo  hatch  covers 

In  carrying  away  and  shock  being  transmitted  from  the  deck  above  caused 
considerable  damage  to  the  lamps,  reflectors  and  fixtures  in  the  compart¬ 
ments  below.  Approximately  seven  12  inch  reflectors  were  broken. 

(b)  Approximately  50%  of  all  running  and  anchor  lights  were 
broken  or  carried  away  by  the  air  blast. 

(c)  All  four  of  the  cargo  handling  lights  were  demolished  by 
the  air  blast  -  two  at  frame  127  one  port  and  one  starboard  and  two  at 
frame  59  one  port  and  one  starboard. 

(d)  In  addition  to  the  above  the  following  rough  service  lamps 
were  broken  -  One  in  the  CIO  room  frame  63;  03  deck  -  one  in  the 
Captain^ s  pantry  frame  62;  02  deck  -  one  in  the  radio  direction  finder 
room  frame  80;  04  deck  -  others  probably  were  broken  but  were  re¬ 
placed  prior  to  this  Inspection. 

M.  Searchlights. 

(a)  The  12”  signalling  searchlight  located  on  the  port  signal 
bridge  was  lifted  out  of  its  mounting  socket  and  was  missing.  Socket 
appeared  to  be  undamaged. 
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Recommendations . 


It  is  recommended  that  these  searchlights  be  pinned 
in  their  sockets  to  prevent  their  becoming  missiles.  It  was  noted  that 
some  of  these  12'^  searchlights  had  provision  for  being  held  in  place, 
however,  the  holding  nut  had  been  removed  and  lost  in  all  cases  noted. 
Since  these  lights  are  frequently  moved  from  one  location  to  another, 
a  metliod  to  prevent  careless  loss  of  the  holding  down  device  should 
be  provided. 

(b)  The  12’’  signalling  searchlight  located  aft  of  the  aft 
stack  at  frame  103  had  the  strap  to  v/hich  the  socket  was  welded  bent 
so  that  the  light  had  a  list  of  approximately  20°.  The  incandescent 
bulb  was  broken.  The  searchlight  operated  satisfactorily  after  the 
bulb  was  replaced. 

(c)  The  port  General  Electric  Company  24”  searchlight, 

Navy  model  93013,  was  carried  away  by  the  blast  and  landed  in  the 
Secondary  Control  Station  on  the  deck  below.  Ref.  photograph  1904-6 
page  52  .  The  bolts  holding  the  searchlight  yoke  to  the  flange  were 
sheared.  Ref.  photograph  1076-6;  page  4-7  ,  showing  distortion  of 

the  searchlight  mounting  platform. 

(d)  The  starboard  24”  searchlight.  Navy  Model  9301 3^ 
was  smashed  against  the  railing.  See  photographs,  1904-5,  1901-5 
and  1922-5;  pages  46  ,  54  ,  and  55  .  The  glass  was  broken  and 
the  searchlight  interior  was  gutted.  The  reflector  was  on  the  deck 
below  approximately  50  feet  forward  of  the  searchlight  and  in  the 
direction  from  which  the  blast  came.  The  bolts  holding  the  flange 
to  the  yoke  were  broken. 

N.  Degaussing  Equipment. 

The  binnacle  for  the  magnetic  compass  at  the 
secondary  control  station  carried  away  due  to  the  blast  or  due  to 
being  struck  by  the  falling  searchlight.  (See  Item  M).  See  photo¬ 
graph  1904-6,  page  52  .  The  cable  to  the  degaussing  compensating 
coUs  and  control  box  parted.  The  coils  and  control  box  appeared  to 
be  undamaged, 
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0.  Gyro  Compass  Equipment. 

(a)  Both  the  port  and  starboard  pelorus  on  the  navigation 
bridge  were  damaged.  The  repeaters  and  ginabal  rings  were  missing 
and  the  binnacle  stands  were  bent.  It  is  considered  that  the  air  blast 
dislodged  the  repeaters  and  the  stands  were  bent  when  struck  by  the 
bridge  shield  which  was  distorted  by  the  air  blast.  Hull  photograph 
1903-5;  page  35,  shows  the  starboard  stand  and  1903-6;  page  36, 
shows  the  port  stand. 

(b)  Hull  photographs  1904-6,  8;  pages  52  and  49,  show 
the  secondary  control  station  on  the  04  level  and  the  damage  to  the 
pelorus  located  there.  The  repeater  dial  window  was  cracked,  the 
repeater  was  free  of  the  gimbal  ring,  the  gimbal  ring  was  loose  from 
the  binnacle  and  the  binnacle  was  torn  from  its  column.  There  were 
numerous  cases  on  ships  in  this  test  where  the  repeaters  and  gimbal 
rings  v/ere  dislodged  by  the  air  blast  due  to  temporary  distortion  of 
the  gimbal  ring  and  loosened  binnacle  pins  which  are  of  the  non-lock- 
ing  type,  but  this  is  the  only  case  where  the  binnacle  yoke  was  torn 
from  the  column  and  it  is  believed  that  this  is  due  to  the  fact  that 
only  one  of  the  six  studs  was  in  place.  This  tud  had  pulled  through 
the  flange  on  the  stand. 

(c)  The  glass  was  broken  on  the  Dead  Reckoning  Tracer 
located  in  tiie  Chart  house  at  frame  64,  centerline,  on  the  03  level. 

Recommendation . 


It  is  believed  a  great  deal  of  the  damage  to  the 
pelorus  repeaters  could  be  eliminated  by  lengthening  the  gimbal  pins 
which  hold  the  repeater  and  by  the  use  of  threaded  binnacle  pins  with 
lock  nuts. 

P.  Sound  Powered  Telephones. 

(a)  One  RCA  Type  MI-2045-E  head  set  was  left  exposed,  at 
frame  25  on  the  02  deck,  starboard  side.  It  was  scorched  by  the  radiant 
heat,  the  diaphrams  were  distorted  by  the  air  blast  and  the  transmitter 
mouth  piece  was  broken  from  impact  with  a  director  shield. 
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(b)  One  RCA  Type  MI-2040 -A  hand  -g'fet  lodatssl  In  a  cabinet 
without  a  cover  at  frame  25,  01  dedk  on  the  port  side  was  Scorched  by 
the  radiant  heat,  the  transmitter  and  receiver  diaphrams  were  dis¬ 
torted  pjid  the  handset  bracket  was  bent  by  the  air  blast.  Had  the  cover 
been  on  the  cabinet,  this  damage  would  not  have  occurred. 

(c)  Telephone  Jack  Box  at  frame  59,  centerline,  on  the  04 
level,  had  its  paint  badly  burned  by  the  radiant  heat.  Other  jack  boxes 
in  exposed  locations  were  scorched  to  a  lesser  degree. 

(d)  One  hand  set  cabinet  RCA  Type  MI-2025  located  at  frame 
128  01  deck  on  the  port  side  was  bent  by  the  air  blast  and  the  hand  set 
inside  was  rendered  inoperable  due  to  distortion  of  the  receiver  diaphram. 
The  operability  of  this  hand  set  prior  to  the  test  is  not  definitely  known. 
See  Hull  photograph  1906-10;  page  125  . 

Q.  Shlp*s  Service  Telephones. 

Not  Applicable. 

R.  Announcing  Systems. 

(a)  The  tripod  mounted  reproducer  for  the  PAB  system 
was  damaged  in  falling  and  from  being  hit  by  a  missile.  One  speaker 
magnet  and  diaphram  assembly  were  destroyed  due  to  the  missile. 
Examination  of  another  speaker  showed  the  voice  coil  and  diaphram 
undamaged  although  mounted  exposed  at  frame  59,  centerline,  on -the 

04  level  pointing  directly  into  the  blast,  Minor  changes  in  the  reproducer 
wiring  would  allow  operation  at  reduced  output. 

(b)  The  port  9  MC  bull  horn  mounted  on  the  port  wing  of  the 
signal  bridge  at  frame  61,  04  level  was  blown  over  the  side  by  the  blast, 
examination  disclosed  failure  of  the  foundation  welds.  The  foundation 
welAs  were  also  cracked  on  the  starboard  bull  horn.  Hull  photographs, 
1903-4  and  1959-9;  pages  3U  i  and  135  ,  shows  the  starboard  bull 
horn  and  the  method  used  in  mounting  which  was  also  used  on  the  port. 

The  starboard  bull  horn  was  tested  and  found  operable. 
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(c)  Two  IMG  reproducers  were  struck  by  missiles  bending 
their  horns,  one  located  at  frame  64  on  the  starboard  side  of  the  03 
deck  and  one  located  on  the  centerline  frame  59,  03  level.  Both 
reproducers  were  tested  and  found  still  operable.  Hull  photographs, 
1903-8  and  4;  pages  ^7  ,  and  34  ,  show  the  reproducer  at  frame  59 
and  indicate  the  pressure  it  withstood  without  damage  to  its  diaphram. 

(d)  The  intercommunication  unit  suspended  from  the  overhead 
in  the  chart  house  frame  64,  on  the  03  deck,  was  found  hanging  by  one 

of  its  four  mounting  brackets.  The  welds  failed  on  the  other  three.  The 
iinlt  is  still  operable. 

S,  Telegraphs. 

There  was  no  damage  to  telegraphs  reported  on 

this  vessel. 

T.  Indicating  Systems. 

(a)  The  anemometer  cups  were  carried  away  by  the  air  blast. 

(b)  The  following  ‘‘PHot  Marine  Corporation  Mod,  SRIRAl'* 
rudder  angle  indicators  were  damaged: 

1.  One  located  at  the  secondary  control  station  had 
its  dial  window  and  dial  broken.  Its  base  was  distorted  and  two  of  the 
foundation  bolts  were  sheared  when  the  indicator  was  hit  by  a  mii'.slle. 
See  photographs  IS  04 -6,  8;  pages  52  ,  and  ^19  . 

2.  One  located  on  the  bridge,  frame  59,  centerline, 
on  the  03  level  had  its  dial  window  cracked  by  the  air  blast. 

3.  One  located  at  the  after  steering  station,  frame  140, 
centerline,  02  level,  also  had  its  dial  window  cracked  by  the  air  blast. 

(c)  The  fire  alarm  circuit  for  the  after  cargo  hold  was 
rendered  Inoperable  due  to  the  supply  cable  being  severed  when  a  bulk¬ 
head  gave  way  at  frame  109  on  the  starboard  side  of  the  main  deck. 
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The  fire  alarm  circuit  for  the  forward  cargo  hold  was  disabled  due  to 
one  thermostat  fixture  completely  carrying  away  leaving  the  cable  dead 
ended  and  due  to  another  thermosta'.  breaking. 

U.  I.C.  and  A.C.O,  Switchboards. 

There  was  no  damage  reported  to  I.C.  and  A.C.O. 

switchboards. 

V.  F.C.  Switchboards. 

There  was  no  damage  reported  to  F.C.  Switchboards. 
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PRS.  SR*  R4  .P.RS.) 


■AMMUNITION  NATON  COVKR 


•NATON  OOAMINRS  TILTKO 


-OKON  OISNKS  to*  STSO, 
-OCOK  OISNKS  S”.  P.SS.. 


SIRKOTOR  TUS  OK 
AND  LIPK  RAPTS  I 


—  MIHRN  NOLO  •SOON  OOLTS  PAlUB 


«AOAR  IQUmMNT  DAMAOCO  NVONO  MAAM 


M  rAcc  or  MiOM 

jlHCO,  MLWANKS  TOlW. 

Lirrio.  otwa  and 

Rod.  DuoKCfo, 

JO«NKR  DHOt 
(MOOT  tCVIM  QAM  AW 

hWeTURC  OeOURNIO 

r.DD.) 


■roue  TOTMAST  AND  DOTH  CADM  DOOND  tlK~ 


■AMMUNITION  MATCH  COVCR  DLOMN  INTO  MOLD  AND  OOAMIND  OOLLADDtO. 
■NATON  OOAMINOD  TILTCO  AMO  DOMIO  OUTDOANO. 

•OKOR  OttNtO  to*  DTDO.  M*  AONT  IN  WAT  OT  QADDD  HA1DH. 

-OCCR  OIDHIO  t*.  A. Dt..  rNS.tr *40. 


MOR  STArr  MHT 


«  M  SI  DO  It  10 

.MATOM  DINOINt  OltTONTtD.  AU  AONTOON 
TVAI  MAteN  COVtNt  AT  MAIN  OCOR  AND 
riNDT  ALATAONM  TNNOWN  INTO  NOtD. 


MMIIND  OIDTONTtO 


AOTATO  tOORtN  DCVtNtkT 


t— WINDN  NOLO 'DOWN  DOLTS  AAILCD 
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APPENDIX 


SHIP  MEASUREMENT  DATA 


A.  General  Considerations. 

A  deck  survey  method  was  developed  to  determine  the  twist 
and  longitudinal  bending  of  each  target  vessel^s  hull  girder  resulting 
from  an  air  or  underwater  burst  of  the  atomic  bomb.  The  procedure 
is  as  follows: 

1.  Select  transverse  sections.  The  maximum  number  of 
transverse  sections  used  on  any  ship  was  six. 

2.  At  each  transverse  section,  select  stations  at  which 
rod  readings  are  to  be  taken.  Center  punch  these  stations  in  the  deck. 
A  minimum  of  five  stations  were  used  at  each  transverse  section. 

3.  Establish  throughout  the  length  of  the  ship,  by  use  of  a 
surveryor’s  transit,  a  reference  plane  approximately  parallel  to  the 
deck. 


4.  Take  rod  readings  at  every  station  on  each  transverse 

section. 


6.  Plot  rod  readings  relative  to  a  straight  line  representing 
the  reference  plane. 

(a)  Readings  at  each  transverse  section  are  plotted  in 
order  to  obtaine  the  configuration  of  individual  sections  and  also  to 
establish  the  relationship  between  sections. 

(b)  Readings  at  desired  distances  from  tlie  centerline 
are  plotted  in  order  to  establish  sheer  lines.  On  most  ships  the  actual 
readings  are  corrected  for  changes  in  sections  resulting  from  local 
damage. 


6.  Repeat  steps  3,  4  and  5  after  the  test  using  the  stations 
established  in  steps  1  and  2. 
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7.  Superimpose  the  after  test  plots  on  the  before  test 
plots  in  order  to  compare  the  conditions  existing  at  the  times  of  the 
two  surveys. 

The  reference  planes  used  in  the  before  test  and  after  test 
surveys  are  not  necessarily  parallel.  Their  relationship  can  not  be 
accurately  determined  because  bench  marks  established  before  the 
test  may  be  affected  by  local  damage  or  by  changes  in  hull  alignment. 
Therefore  it  is  possible  only  to  determine  relative  movement  of  any 
one  section.  The  reference  planes  are  disregarded  after  completion 
of  the  initial  plots. 

Twist  of  the  hull  girder  is  determined  by  superimposing 
one  after  test  transverse  section  on  the  similar  before  test  section 
and  comparing  and  configurations  of  the  remaining  sections.  Hog 
and  sag  is  determined  by  superimposing  before  and  after  test  plots 
of  sheer. 


The  camber  curves  indicated  in  all  plots  are  faired  lines 
and  do  not  show  local  deformation  which  may  exist  between  the  five 
station  points. 

B.  j  easurements. 

1.  The  before  test  survey  of  the  upper  deck  of  the 

USS  CRITTENDEN  was  conducted  at  Pearl  Harbor  Navy  Yard  on 
March  16,  1946,  and  the  after  test  survey  was  conducted  at  Bikini 
Atoll  on  July  11,  1946,  Both  surveys  were  conducted  as  outlined 
in  paragraph  Superimposing  the  plots  of  the  two  surveys 

indicated  no  change  in  the  ships  girder. 

2.  Local  deformation  of  the  upper  deck  and  main  decks 
occurred  in  way  of  the  forward  cargo  hatch  and  in  way  of  the  after 
hatch  at  the  main  deck  level.  These  deformations  were  recorded 
and  shown  on  pages  87  through  90  ,  Although  the  coaming  around 
the  forward  cargo  hatch  moved  downward  a  maximum  of  6 -inches  it 
remained  a  boundary  for  the  dishing  of  the  deck  plating  between  the 
coaming  and  the  port  and  starboard  deck  edges,  see  page  68  . 

The  port  and  starboard  deck  edges  remained  unchanged.  As  shown 
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on  pages  8^;  ,  and  o9  ,  the  upper  deck  also  dished,  a  maximum  of 
10 -inches,  between  frames  30  and  40.  It  is  evident  that  the  dishing  of 
the  upper  deck  would  have  been  continuous  had  not  the  ridgity  of  trans¬ 
verse  b  'Ikhead  40  below  divided  this  area.  The  superstructure  bulk¬ 
head  at  frame  59  formed  the  aft  boundary  for  the  upper  deck  dishing 
around  the  forward  cargo  hatch. 

2,  The  main  deck  between  frames  40  and  56,  compartment 
A-104-L,  was  dished  a  maximum  of  26 -inches.  This  is  a  greater  de¬ 
flection  than  recorded  on  the  upper  deck,  maximum  of  22 -inches.  As 
shown  on  page  90  ,  the  starboard  side  of  the  main  deck  was  dished 
considerably  more  than  the  port  side.  This  difference  is  accounted 
for  by  the  two  iongitudinal  bulkheads,  forming  the  passage  A-104-LT, 
retarding  the  blast,  the  starboard  side  was  open  to  the  blast. 

3,  Dishing  of  the  ma^  deck  aft  between  frames  108  and 
124,  compartment  B-102-L  was  not  as  serious  as  that  recorded  in 
way  of  the  forward  cargo  hatch.  A  maximum  of  8-3/8’*  deflection 
was  recorded  at  the  starboard  side  coaming  of  the  cargo  hatch  near 
frame  116,  page  87  .  The  position  of  the  main  dishing  is  located 
similar  to  the  dishing  recorded  in  the  forward  compartment  to 
starboard. 

C.  Deck  Deflection  Scratch  Gages. 

Six  gages  were  installed  to  record  movement  of  the  upper 
deck.  Locations  and  readings  of  these  gages  are  tabulated  on  page  91  . 
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FRAME  SPACING  2-6“ 


LONG'L.  BHD. 

^  ^  ^ 


NO. 2  CARGO  HATCH 
30-0"  X  18-0" 


97/e"  er/e" 


ei/4" 


eve" 


ei/4" 


eve" 


-4— 

4  i/e 


L0N6*L.  BHD. 


MAIN  DECK 
PLAN  VIEW 


TRUNK 


NOTE*  DECK  DEFLECTION  MEASUREMENTS 
OBTAINED  BY  MEASURING  TO  DECK 
PLATE  FROM  CHALK  LINE  STRETCHED 
BETWEEN  BHDS.  IDS  AND  124. 


_ IZII 


1  OF  SHIP 


l/4“l  i/tl 


UsA'l  I  1/4^ 


4"]  I  1/4*', 


4 

5  1/8" 


FORWARD 
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FRAMr  54 


FRAME  58 


TRANSVERSE  SECTIONS  —  l.OO 


LOOKING  FORWARD 


ST  BO. 


MAIN  DECK 


- BEFORE  TEST 

_  AFTER  TEST 


FRAME  46 


MAIN  DECK-  LOOKING 


-  LOOKING  FORWARD 


STBO. 


BEFORE  TEST 
AFTER  TEST 


_ SECPEI - - - 
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REPORT  #11 


COMMANDING  OFFICERS  REPORT 
PART  A  -  GENERAL  SUMMARY 


I.  Target  Condition  After  Test. 

(a)  Draft  forward  9-6  Draft  ait  17-  6  List:  None 
General  areas  flooding  -  none. 

(b)  Structural  damage. 

Superstructure:  Both  topmasts  bent  backward  and 
slightly  to  starboard,  at  point  just  below  crow's  nest.  The  forward 
topmast  is  bent  80  degrees,  the  after  topmast  110  degrees.  The  for¬ 
ward  side  of  the  mast  is  broken  at  each  bend.  All  radar  gear, 
navigational  lights,  electrical  circuits,  radio  antennas,  and  phone 
circuits  on  both  masts  broken,  carried  away,  or  damaged  beyond 
repair.  Forward  stay  has  broken  and  carried  away  from  foremast, 
leaving  only  tv;o  stays  on  each  side  of  mast. 

Booms  secured  to  the  masts  are  bent  and  distorted 
beyond  repair  or  safe  use.  All  rigging  and  ground  tackle  strained, 
broken,  distorted,  or  otherwise  damaged  beyond  repair.  Replace¬ 
ment  would  be  necessary  if  the  ship  were  to  operate. 

Davits  are  bent  or  distorted  beyond  safe  use  except 
the  forward  starboard  davit  is  now  in  operation.  Wire  on  this  davit 
requires  renewal. 


Smokestacks  are  badly  dished  in  and  distorted  in 
various  sections;  guys  and  stays  carried  away.  #2  stack  is  in  worse 
condition  with  part  of  inside  stack  severed  and  closed  off  by  the  out¬ 
side  shell  plating.  On  the  forward  (#1)  stack  the  signal  mast  with 
antennas,  siren  diaphragm,  and  24"  searchlights  have  been  demolish¬ 
ed.  Whistle  has  been  repaired  and  is  operable. 

Liferafts  carried  away  overboard  or  flung  about  upper 
deck  of  ship.  Less  than  half  the  original  46  rafts  remain  in  useful 
condition;  remainder  lost  overboard. 
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Cargo  hatches  are  distorted  at  coamings,  which  are 
bent  outboard..  This  permitted  all  hatch  covers  and  pontoons  to  fall 
down  on  gear  below,  seriously  damaging  one  plane  in  after  hold  and 
electrical  test  equipment  in  forward  hold.  Only  one  hinged  pontoon 
and  I  beam  remained  at  #2  hatch,  in  position. 

Watertight  doors,  ports,  and  hatches  about  the  ship 
are  generally  distorted,  except  the  battle  ports.  Doors  and  hatches 
topside  are  dished  in,  dogs  bent,  or  frames  distorted.  Crowbars  wsis 
necessary  to  open  many  outside  doors.  Airplane  on  starboard  side 
#2  was  damaged  beyond  repair.  Both  planes  jetisoned. 

Bulkheads  topside  are  all  dished  in  at  varying  degree^ 
Principally  around  doors,  and  on  forcs’le.  Forward  topside  structures 
suffered  most  damage  particularly  at  frame  59.  This  latter  bulkhead 
was  dished  in  toward  aft  to  about  18”.  The  bulkhead  was  broken  in 
several  locations,  notably  in  the  pilot  house  where  a  welded  seam  was 
split  open  vertically  for  about  six  feet  with  about  three  inches  split. 
Bulkheads  below  decks  and  inside  the  upper  superstructure  were  only 
slightly  damaged.  The  most  serious  damage  being  around  number  one 
and  two  cargo  hatches  where  sheathing,  furniture,  bunks,  and  lockers 
were  thrown  around  and  in  many  cases  blocking  the  passageways. 

Decking  topside  was  pushed  downward  by  the  pressure, 
buckling  supporting  I  beams,  and  distorting  piping.  Here  again  most 
the  damage  was  suffered  around  number  one  hatch  with  a  slight  amount 
aft  around  #2.  No  breaks  were  observed  in  the  decks  although  several 
places  seemed  to  have  experienced  considerable  movement  up  and 
down.  ' 


Hull  above  the  water  line  appears  to  be  in  good  con¬ 
dition.  Inside  inspection  has  todate  revealed  no  damage  to  the  interior 
of  the  hull.  The  results  of  the  pressure  can  be  observed  on  the  out¬ 
side  hull  at  frames  10-20  portside  between  the  upper  and  main  decks. 
There  are  dents  in  the  starboard  bow  at  frames  40  -  45  but  a  close 
examination  indicates  that  these  must  have  been  caused  by  tugs  of  the 
boarding  parties.  The  inside  plating  and  frames  are  also  distorted  by 
these  outside  dents.  No  leaks  in  the  hull  can  be  found  as  a  result  of 
the  test. 


SECRET 


USS  CRITTENDEN  (APA77) 


Page  94  of  147  Pages 


Ventilators  as  a  whole  received  little  damage.  The 
ventilation  system  in  #1  and  #2  holds  received  the  ost  damage  and  is 
out  of  operation.  The  ventilation  system  throughout  the  rest  of  the 
ship  is  operable. 

(c)  Operability. 

In  general  all  machinery  on  the  ship  is  operable 
except  deck  winch  #6  which  has  bent  shaft,  and  davit  winches  #2, 

3,  and  4.  Gasoline  hoist  in  number  2  hold  is  out  of  order. 

Electrical  equipment  is  operating  and  satisfactory 
except  the  davits  and  winches  noted  above,  and  the  circuits  to  the 
both  masts. 

Ship  control  equipment  is  satisfactory  except  as  not¬ 
ed  under  Navigation. 

Fire  control  equipment  is  satisfactory  except  those 
few  items  listed  in  the  detail  part  of  the  report. 

Gunnery  equipment  is  operating  satisfactorily  except 
the  alignment  of  the  guns  and  minor  detailed  deflections  listed  in  ^e 
more  specific  damage  section  of  this  report. 

Electronics  equipment  is  operating  satisfactorily 
except  for  the  fathometer,  and  the  radar.  Radar  on  both  mast  and 
and  connections  thereto  were  demolished.  CIC  equipment  is  being 
tested  and  so  far  appears  operable  provided  it  had  the  complete 
equipment  to  fill  out  the  set. 

Navigation  equipment  for  conning  the  ship  was  little 
damaged.  The  following  gear  remains:  One  standard  compass,  one 
steering  repeater  in  pilot  house,  one  on  bridge,  and  one  topside  on 
signal  bridge.  The  stand  on  the  outside  of  the  bridge  is  so  bent  that 
the  accuracy  of  the  bearings  might  be  questioned,  but  rough  checks 
Indicate  it  is  not  out  more  than  a  degree.  Gyro  error  obtained  and 
checks. 
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(d)  Heat. 


No  excessive  heat  was  recorded.  Traces  of  excess 
heat  (  hlch  was  apparently  very  short  duration)  was  noted  on  the  side 
■jf  the  ship  towards  the  blast,  the  masts,  and  certain  forward  parts  of 
the  superstructure  that  were  exposed  direct-to  the  rays.  This  is 
covered  more  in  detail  under  Part  II.  The  maximum  and  minimum 
thermometers  outside  the  magazines  showed  no  change  in  their  normal 
readings,  except  the  after  magazines  which,  due  to  no  ventilation  sHghtly 
exceeded  their  normal  readings.  This  was  the  result  of  the  sun  heat. 

Fires;  no  trace  of  any  fire  could  be  observed. 

Personnel  casualties  -  none. 

II.  Forces  Evidenced  and  Effects  Noted. 

(a)  Heat. 

Effects  of  heat  were  noticed,  starting  at  the  waterline 
to  the  top  of  both  masts.  The  effects  became  progressively  .worse  as  their 
altitude  increased.  At  the  ships  bow  very  little  heat  effect  was  observed  . 
below  the  hawsepipes.  Commencing  with  the  upper  deck,  paint  was 
blistered  and  removed  in  spots.  This  ranged  from  a  very  slight  area  on 
the  starboard  bow  to  an  increasing  area  around  to  port.  The  entire  port 
side  showed  signs  of  a  change  in  color  of  the  paint.  The  numerals  (white) 
on  the  bow  were  obliterated  by  burned  paint  and  soot,  and  the  frame  num¬ 
bers  (yellow)  were  similarly  eliminated.  The  heat  blast  appeared  to  have 
struck  the  ship  at  the  water  line  from  an  angle  of  about  20  degrees  on 
the  port  bow,  and  expanded  rapidly  as  it  rose  to  the  upper  decks.  The 
starboard  side  of  the  ship  was  clear  of  heat  evidence  except  for  the  un¬ 
shielded  small  amount  on  the  bow,  and  a  part  of  the  forward  bridge 
structure  at  bulkhead  59.  There  was  no  evidence  of  heat  inside  the  ship. 

Significant  behavior  of  equipment;  no  manila  lines, 
cables,  wires,  canvas  or  other  equipment  appeared  to  have  burned. 

A  small  amount  of  noanila  left  exposed  on  the  forecastle  seemed  to  have 
changed  color  a  little  but  no  trace  of  burning  could  be  found;  merely 
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a  darker  color.  Fire  hoses  were  also  darkened-  Some  fire  hoses 
(expose  i)  were  badly  frayed  as  if  they  had  whipped  up  and  down  in 
their  brackets.  Also  some  were  blown  off  at  their  connection  to  the 
fire  plug.  The  metal  connection  remained  but  the  hose  was  gone,  as 
if  torn  lose.  The  most  appreciable  results  of  any  heat  were  observed 
on  the  forward  side  of  the  foremast  and  the  bridge  superstructure 
forward.  Equipment  on  those  locations  showed  the  same  amount  of 
heat  effect. 

(b)  Fires  and  explosions. 

None. 

(c  &  d)  Shock  and  pressure. 

It  is  difficult  to  determine  whether  most  of  the  dam¬ 
age  received  was  actually  the  result  of  shock  or  pressure.  My  own 
opinion  is  that  pressure  was  the  predominant  cause,  and  any  results 
of  shock  might  have  been  due  to  fracture  or  sudden  distortion  to  other 
structure.  Exposed  instruments  such  as  those  on  the  forward  bulk¬ 
head  of  the  pilot  house,  were  not  seriously  damaged.  The  glass  on 
one  instrument  was  broken  due  to  distortion  of  its  face,  but  all 
instruments  are  operating.  The  heavy  glass  ports  were  fractured 
and  held  in  place  by  their  battle  ports,  but  even  the  light  gl^lDes-  in 
the  forward  part  of  the  ship  were  undamaged  except  by  structural 
causes  when  something  hit  them,  fl3ring  debris,  etc.  The  24”  search¬ 
light  that  was  blown  off  the  forward  stack  was  a  result  of  blast  effect. 
Both  searchlights  on  #1  stack  were  demolished.  The  general  direc¬ 
tion  of  the  blast  or  pressure  appeared  to  be  from  the  port  bow.  There 
seemed  to  be,  however,  a  distinct  difference  between  what  appeared 
to  be  instantaneous  blast  or  pressure,  and  a  more  steady  pressure 
that  was  exerted  on  the  -  'utside  structure.  As  an  example,  the  port 
searchlight  was  blown  50  feet  through  the  air,  but  a  chair  in  the  Cap¬ 
tains  cabin  which  is  many  times  lighter  than  the  searchlight,  but 
protected  from  the  blast,  was  squeezed  so  quickly  by  the  closing  of 
the  corner  of  the  bulkhead  that  the  chair  was  not  moved  more  than  an 
inch.  The  original  estimate  that  the  blast  and  heat  must  have  been 
about  45  degrees  on  the  port  bow  has  been  revised.  It  is  believed 
that  it  must  have  been  about  25  degrees  on  the  port  bow  and  that  the 
ship  swung  around  by  the  blast,  presented  more  of  its  port  side  to 
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the  remainder  of  the  explosion.  It  appears  quite  significant  that  the 
superstructure  of  the  ship  was  fractured  in  several  places,  mostly  at 
frame  59,  in  the  bridge  structure.  Maximum  damage  occurred  between 
frame  35  to  59.  Very  few  fractures  were  observed  elsewhere.  This 
same  section  of  the  bridge,  bulkhead  59,  experienced  irregular  tearing 
of  the  forward  metal  shield  on  both  wings  of  the  bridge.  The  metal  was 
ripped  down  its  vertical  depth  to  the  deck  and  the  shield  itself  almost 
flattened  out  to  the  deck,  almost  horizontally.  At  this  location  the 
tact  and  seam  welding  (apparently  machine  work)  held  better  than  the 
metal  itself.  At  a  few  places  electric  fans  and  similar  objects  fell  off 
the  bulkheads.  Lockers  and  bunks  were  knocked  loose,  magazine 
sprinkler  control  boxes  damaged,  and  some  medical  first  aid  lockers 
damaged.  This  might  have  been  due  to  either  blast  or  shock  but  the 
shock  results  were  far  in  the  minority. 

(e)  Effects  apparently  peculiar  to  the  Atom  Bomb. 

The  most  noteworthy  observation  to  make  was  the 
seeming  lack  of  concussion  effect.  No  electric  light  globes  could  be 
found  inoperative  except  those  damaged  as  described  above.  Light 
bulbs  two  feet  from  bulkhead  59  were  undamaged.  Two  raw  eggs  on 
the  wardroom  pantry  shelf  were  undamaged,  but  the  electric  fan  right 
above  them  was  knocked  off  the  bulkhead.  Whereever  the  ship  was 
well  closed  up,  the  effect  of  the  bomb  was  minimized.  Glass  ware 
was  undamaged  except  where  it  received  the  full  force  of  the  blast 
such  as  the  glass  ports  in  the  pilot  house. 

The  boilers  and  engines  are  undamaged.  The  bricks 
in  the  incinerator  were  knocked  loose  and  tlie  Incinerator  is  out  of 
order.  Pressure  generated  by  the  explosion  appeared  to  exert  a  down¬ 
ward  and  sidewise  force  simultaneously,  which  increased  in  intensity 
as  it  rose  but  decreased  in  intensity  as  it  expanded  towards  the  stern 
of  the  ship.  When  shielded  by  another  piece  of  structure,  the  result 
of  the  explosion  was  greatly  lessened.  As  an  example;  the  forward 
part  of  number  1  stack  was  moderately  damaged,  being  protected  by 
the  03  structure,  but  #2  stack  was  severely  damagedits  entire  height, 
where  it  had  no  protection  from  the  blast.  Low  heavy  objects  (like 
deck  winches)  did  not  seem  to  suffer.  A  cargo  net  hanging  over  the 
port  side  was  demolished  whereas  the  same  type  and  in  th  same 
place  on  the  starboard  side  was  undamaged  and  is  still  in  use. 

SECRET  USS  ^iTTTENDEN  (APA77) 


Page  98  of  147  Page.^ 


All  topside  watertight  doors  show  about  the  same  pressure  effects 
on  the  same  levels.  Although  the  starboard  side  was  the  protected 
side,  the  doors  on  that  side  were  damaged  as  much,  if  not  more  than 
those  on  the  port  side.  The  two  heavy  doors  to  the  starboard  side 
of  the  wardroom  were  blown  off  their  hinges.  Similarly  two  WT 
doors  on  the  main  deck  aft,  starboard  side,  were  blown  off  their 
hinges  also.  The  two  heavy  doors  to  the  carpenter  shop,  port  side 
aft,  received  the  same  damage.  It  was  quite  evident  that  whereever 
structural  strength  was  lacking  (such  as  around  doors  and  hatches) 
the  material  suffered  severe  damage.  Boat  gripes  (wire  wrapped 
with  canvas)  were  themselves  wrapped  around  their  davit  strongbacks 
several  times.  Ladders  were  twisted  once  or  even  twice,  around 
themselves;  that  is,  tlie  lighter  ladders  like  the  one  on  #2  stack,  etc. 
Canvas  covers,  and  tarpaulins  were  ripped  and  torn  beyond  repair. 
This  gave  the  effect  of  damage  received  from  a  typhoon.  A  hollow 
piece  of  pipe  about  3”  in  diameter,  was  observed  to  be  bent  180 
degrees  by  the  blast  and  then  another  turn  of  about  3  50  degrees  al¬ 
most  back  on  itself.  There  was  no  other  object  near  it  that  could 
have  caused  the  same  degree  of  distortion.  The  force  of  the  blast 
was  sudden  and  swift;  the  pressure  almost  equally  so, 

III.  Results  of  the  Test  on  the  Target. 

(a)  Effect  on  propulsion  and  ship  control. 

Effect  on  propulsion  and  ship  control  was  negligible. 
The  ship  got  underway  twice  after  the  explosion,  to  shift  berths  and 
was  able  to  use  own  engines  without  difficulty.  Necessary  navigational 
aids  were  the  only  equipment  missing.  Secondary  control  station 
midships  has  a  few  instruments  damaged,  such  as  the  compass,  re¬ 
peater,  and  telegraph  to  pilot  house,  which  was  caused  by  the  falling 
searchlight  from  #1  stack.  The  am.ount  of  boiler  power  might  be 
reduced  by  part  of  the  uptake  in  #2  stack  being  closed  off,  but  that 
could  be  easily  corrected.  At  present,  with  minor  structural  repairs, 
the  ship  would  experience  no  difficulty  In  steaming  both  of  its  engine 
rooms  and  equipment. 

(b)  Effect  on  gunnery  and  fire  control. 

Gur.s  are  operative  except  for  minor  damage  caused 
locally,  as  listed  in  the  detailed  damage  report.  Except  for  misalign- 
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merit  they  couia  be  operatea  witn  little  uiuicuiLy,  iViafed.;6iaes  aJiu 
ammunition  are  undamaged  except  for  the  bulkheads  and  doors  of 
the  clipping  rooms  which  are  dished  in  like  all  other  topside  doors 
and  bulkheads.  Test  bombs  were  knocked  out  of  their  location  on 
the  focsle,  but  were  undamaged.  Test  ammunition,  including  rockets, 
were  undamaged.  Fire  control  equipment  is  all  operative  except  as 
noted  above,  plus  certain  phones  and  connections  blown  overboard  or 
otherwise  damaged  beyond  use  by  debris  or  structural  effect.  Three 
of  the  four  legs  supporting  the  after  director  tower  were  pulled 
loose  from  the  deck.  Circuits  to  the  fore  and  maintops  were  demolish¬ 
ed.  Smcke  generators  on  the  after  deck  house  were  damaged  beyond 
repair. 


(c)  Effect  on  watertight  integrity  and  stability. 

Watertight  integrity  of  the  hull  has  not  been  effected. 
On  and  above  the  main  deck,  however,  the  watertight  integrity  has 
been  seriously  affected.  All  doors,  hatches,  and  openings  topside 
require  repairs  to  make  them  watertight;  particularly  Nos.  1  and  2 
holds.  For  test  B  as  many  as  possible  of  these  places  will  be  shored 
up  to  prevent  a  large  accumulation  of  water  from  breaking  through. 
Most  of  the  battle  ports  appear  to  be  satisfactory  and  can  close 
sufficiently  tight  to  prevent  flooding.  Some  ports  on  the  main  deck, 
inboard  were  blown  out,  but  the  overhang  of  the  ship  should  assist 
these  somewhat.  Holes  in  bulkhead  59  will  have  to  be  welded  closed. 
In  rough  weather  the  ship  would  not  be  safe  for  operation  in  its  pre¬ 
sent  condition,  as  it  would  be  subject  to  progressive  flooding.  Once 
flooded  its  stability  would  be  affected.  With  no  boats  on  board  the 
stability  would  be  improved,  but  the  miasts  and  stacks  must  be  re- 
guyed,  and  sections  cut  off,  to  prevent  their  falling  over  and  affect¬ 
ing  the  stability.  Loose  and  damaged  davits  on  the  port  side  should 
be  removed  as  a  serious  of  rolls  would  break  them  loose  witii  dis¬ 
astrous  effects.  Considerable  weight  was  removed  from  #1  and  2 
hatches  when  it  was  necessary  to  jetison  the  damaged  pontoons  ana 
hatch  covers.  The  test  electrical  equipment  in  number  1  hold  still 
furnishes  a  little  ballast.  The  ship  at  present  has  100%  ammunition 
and  fuel.  As  the  fuel  is  used  up  the  stability  will  naturally  be  more 
sensitive  at  sea.  The  cargo  booms  will  require  more  secure  fasten¬ 
ings  because  the  old  brackets  supporting  them  have  been  broken  and 
all  running  gear  is  inoperative.  With  their  present  dam.age  it  would 
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be  better  to  jetison  the  booms  if  it  were  not  desired  to  take  any 
chances  with  their  carrying  away  and  affecting  the  stability.  Sep¬ 
arate  recommendations  are  being  submitted,  if  it  is  desired  to  sail 
the  ship  back  to  a  shipyard,  in  order  to  miake  it  seaworthy  with  a 
minimum^  amiount  of  work. 

(d)  Effect  on  personnel  and  habitability. 

With  the  present  low  personnel  allowance,  and  the 
excess  troop  passenger  spaces  available,  the  destruction  of  lockers 
and  bunks  has  not  seriously  affected  the  habitability,  although  it 
has  inconvenienced  the  personnel.  All  living  spaces  (except  one 
compartment  outboard  of  #2  hold)  had  to  be  abandoned  around  #1  and 
2  holds.  For  normal  peace  tim.e  allowance  of  personnel,  and  as  a 
passenger  carrier,  the  habitability  of  the  ship  would  not  be  satis¬ 
factory  without  replacement  of  lockers  and  bunks,  and  structural  re¬ 
pairs.  The  use  of  cc+'s  is  possible  in  emergency  but  they  are  not  a 
satisfactory  substitute  far  bunks  on  this  type  of  ship  due  to  its  roll 
and  pitch.  The  sanitary  system  is  now  working  but  for  two  days 
after  return  to  the  ship  trouble  was  experienced  with  the  flushing 
system  due  to  separation  of  pipes  at  the  flanges,  etc.  The  same  thing 
occurred  to  the  fire  main.  After  cutting  out  certain  sections  and 
ijjqnUner  off  the  flanges^  habitability  w'as  eventually  established  two 
days  after  reboardlng.  An  additional  feature  that  had  to  be  consider¬ 
ed  in  this  climate  was  the  icebox  situation.  Considerable  trouble 
had  been  experienced  with  the  ice  boxes  since  departure  from  Pearl, 
Whether  any  damage  to  them  resulted  from  the  A  test  is  questionable, 
but  the  situation  was  worse  on  the  return  to  the  ship  because  the 
whole  plant  had  not  been  operated  for  four  days.  The  tender  is  now 
attempting  to  rectify  the  trouble.  Pending  work  completion  on  the 
ice  box,  supplies  were  obtained  in  small  quantities  from  the  evacu¬ 
ation  ship  BEXAR. 

T^^e  effect  the  bomb  would  have  on  personnel  is  purely 
conjecture.  Based  on  an  observation  as  to  what  it  did  to  equipment, 
etc.,  it  is  safe  to  guess  that  persoruiel  casualties  would  have  been 
heavy,  especially  those  topside  or  exposed.  Persons  inside  the  ship 
would  possibly  escape  danger,  except  from  flying  debris.  Those 
exposed  would  experience  several  types  o.;  dam.age,  blov;n  overboard, 
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burned,  or  struck  by  debris,  etc.,  for  it  would  seem  that  when  life 
rafts  can  be  knocked  around  the  topsides  and  blown  overboard,  human 
being  would  experience  similar  fate  unless  protected  by  superstructure. 
Personnel  on  the  fantail  might  survive  without  damage,  even  though 
the  flagstaff  was  bent  downwards  about  30  degrees.  Food  and  water 
were  found  not  to  be  contaminated. 

(e)  Effect  on  fighting  efficiency. 

It  is  estimated  that  the  fighting  efficiency  of  the  ship 
would  have  been  reduced  as  follows;  (note  that  this  does  not  Include 
radiological  effects.  These  would  add  to  the  loss.). 

50%  of  the  armament  would  require  immediate  repairs, 
although  minor  repairs,  they  would  require  man  power. 

50%  of  the  personnel  topside  would  be  serious  casualti¬ 
es.  20%  more  would  suffer  casualties  around  the  interior  of 
the  ship  and  in  exposed  places  shielded  from  the  bomb  blast. 

25%  maneuverability  of  the  ship  would  be  lost.  Maximum 
speed  would  be  limited  to  ten  knots  instead  of  sixteen.  It  is  believed 
further  that  if  boats  had  been  carried  on  board  all  of  them  would  have 
been  damaged  beyond  ready  availability.  Possibly  one  or  two  might 
have  survived  serious  damage.  This  opinion  is  based  on  what  happen¬ 
ed  to  the  davits.  As  far  as  fullfilling  its  mission  as  an  Attack  Trans¬ 
port,  it  is  considered  that  the  ship  would  be  useless  except  as  a  hotel 
until  its  rigging,  booms,  hatches,  and  davits  were  cleared  of  debris 
and  rigged  ready  for  safe  operation.  This  would  also  require  satis¬ 
factory  jury  rigged  antennas,  halyards,  rigging,  etc.  With  a  war¬ 
time  allowance  repairs  might  be  satisfactorily  accomplished  within 
three  days;  one  day  being  required  to  clear  the  ship  of  debris  in  order 
to  get  through  passageways,  etc.  Another  day  to  restore  living  con¬ 
ditions  such  as  plumbing,  fresh  water,  fire  main,  etc.,  and  a  third 
day  to  clean  up.  From  the  radiological  viewpoint  additional  days 
might  be  required.  This  is  a  most  important  feature  when  it  is  realiz¬ 
ed  that  this  ship  remained  hot  for  four  days  before  it  could  be  boarded. 
Rain  washed  down  the  decks  and  the  radiological  material  collected 
in  practically  every  wrinkle  in  the  decks.  This  required  washing  down 
frequently  to  clear  the  decks. 
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rv.  General  Summary  of  Observers  Impressions  and  Conclusions. 

The  CRITTENDEN  at  the  time  of  the  test,  was  anchored  in 
berth  159  BIKINI  with  105  fathoms  of  chain  to  the  port  anchor  and 
45  fathoms  of  chain  to  the  starboard  anchor  with  a  tight  moor.  The 
GILLIAM  was  400  yards  on  the  starboard  or  port  bow  (depending  on 
on  the  wind)  and  the  CARLISLE  was  on  the  starboard  beam  when  the 
wind  was  from  085  true.  Distance  to  the  CARLISLE  was  also  about 
400  yards.  From  comuaNs.-.of  damage  to  nearby  ships  it  must 
assumed  that  the  bomb  hit  within  700  yards  of  the  ship  in  the  direc¬ 
tion  of  the  GILLIAM.  If  the  ship  was  headed  about  110,  which  seem¬ 
ed  to  be  true  wind  that  date,  then  the  bomb  dropped  about  30  degrees 
on  the  port  bow.  The  mission  of  the  ship  as  result  of  the  A  test  has 
been  )  ”i lifted  as  an  attack  transport  until  repairs  can  be  effected, 
especially  to  booms,  davits,  and  hatches,  including  the  winches 
operating  with  same. 

V.  Preliminary  General  or  Specific  Recommendations. 

This  part  can  be  briefly  divided  into  personnel  and  material. 

(a)  Personnel. 

I 

Those  topside  that  are  required  for  ship  control^ 
gunnery  and  deck  operations  must  be  reduced  to  a  m.inimum  number. 
All  exposed  personnel  must  try  to  keep  themselves  shielded  by  bulk¬ 
heads  or  heavy  machinery  when  warned  of  an  attack.  If  debris  can 
be  avoided  a  position  prone  on  the  deck  should  be  the  best  defense 
against  being  swept  off  one's  feet.  Protective  clothing  should  be 
worn  to  avoid  receiving  the  radiological  dust  that  appears  +o  settle 
over  the  ship.  Ports  and  all  air  openings  practicable  should  be 
closed,  similar  to  a  gas  attack.  The  safety  precautions  laid  down 
for  tests  A  and  B  appear  to  be  a  good  guide  for  personnel  expecting 
atomic  bomb  attack. 

(b)  Material. 

It  is  recomm.ended  that  the  topmasts  (foremast  and 
mainmast)  be  designed  with  reduced  heights  for  this  +\me  of  ship.  If 
the  radar  equipment  were  to  be  placed  where  the  booms  end  when 
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secured  in  an  upright  position,  it  is  believed  that  sufficient  results 
will  be  obtained  by  the  radar. 

Stays  and  Guys  held  up  well  except  for  one  or  two. 

"  seTthat  did  carry  away  did  so  at  the  turnbuckle  threaded  bolts. 

^xiis  indicates  that  stronger  bolts  would  have  held.  No  fracture 
of  wires  or  cables  was  observed. 

Life  Rafts  broke  loose  from  their  holding  down  clamps 
or  bridles  and  ended  up  all  over  the  ship  or  overboard.  A  wider(and  metal) 
band  or  strap  would  have  held  up  much  better  and  would  not  have 
cut  into  the  life  rafts  themselves. 

Topside  parts,  especially  the  superstructure  of  the  ship 
must  be  streamlined.  Eliminate  square  corners  where  possible.  It  is 
particularly  noticeable  that  no  gim  tubs  received  damage  except  one. 
Eliminate  breaks  in  the  superstructure  of  the  ship.  Join  up  sections 
where  possible.  As  an  example,  the  forward  deck  structure  on  the 
focsle  of  this  ship  had  all  four  bulkheads  pressed  in  (Spud  locker). 

The  next  deck  structure  aft  also  had  all  bulkheads  pushed  inward.  It  was 
difficult  to  force  open  the  door  to  the  clipping  room.  If  these  two 
structures  had  been  joined  there  would  have  been  two  less  bulkheads 
damaged,  besides  according  a  stronger  structure. 

Deck  and  bulkhead  plating  should  be  thicker.  Where 
3/16  is  used  it  should  be  increased  to  1/4’*  and  where  1/4”  is  used  it 
should  be  increased  to' 5/16”.  These  ships  are  extremely  light  anyway,  • 
too  much  so  for  their  mission;  a  few  extra  pounds  of  heavier  sheet 
plating  would  improve  their  condition  all  around. 

Piping:  Use  less  rigid  connections  at  the  flanges;  particularly 
for  flushing  water  and  the  fire  main.  If  necessary  use  the  same  system 
for  suspension  of  piping  as  is  used  for  the  steam  line  in  the  engine  rooms. 

Davits  are  weak  and  easily  distorted.  Any  single  one  or 
combination  of  the  following  suggestions  could  be  used:  Use  of  hinges  to 
lower  the  davits  down  flat  in  order  that  they  will  not  be  subjected  to  the 
blast.  Build  davits  into  the  streamlining  of  the  ship.  Use  hydraulic  sys¬ 
tem  for  raising  and  lowering  davits  out  of  the  skin  of  the  ship. 

SECRET  USS  CRn'TENDEN(APA77) 


Page  104  of  147  Pages 


Do  away  with  davits  and  substitute  cranes  two  aft  and  +wo  forward, 
so  they  can  plomb  the  two  cargo  hatches  and  at  the  same  time  handle 
the  boats.  This  would  do  away  with  the  present  boat  booms  and  davits 
which  now  require  considerable  rigging  and  work  and  which  were 
damaged  badly  during  the  attack. 

Door  frames;  were  exceptionally  weak  for  the  attack, 
and  should  be  strengthened. 

Canvas  covers;  remove  all  covers  before  an  attack  as 
they  become  very  radio  active.  Use  metal  coverings  over  canvas 
hoses.  Use  stronger  metal  boxes  over  magazine  sprinkling  system. 
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-  -  SECTION  m 


PART  C  -  INSPECTION  REPORT 
SECTION  A  -  HULL 


A.  General  Description  of  Hull  Damage. 

(a)  Overall  condition  of  vessel. 

Fair;  the  hull  appears  to  be  seaworthy,  the  super¬ 
structure,  masts  and  stacks  are  not  seaworthy.  The  tops  of  the  cargo 
holds  are  not  seaworthy  for  rough  weather.  The  engineering  plant 
is  satisfactory.  The  ship  can  operate  in  normal  weather  conditions. 

(b)  General  areas  of  hull  damage. 

None  except  a  few  dents  on  starboard  side  between 
frames  20  and  45,  just  below  the  upper  deck  beading.  Other  damage  to 
the  hull  is  not  noticeable. 

(c)  Apparent  causes  of  hull  damage. 

A  very  slight  showing  of  the  frame  work  on  the  port 
side  forward  might  indicate  a  small  pressure  effect  from  the  blast.  The 
indentations  on  the  starboard  side  between  frames  20  and  45  might  have 
been  caused  by  the  boarding  party  tugs,  or  by  the  pressure  exerted  on  the 
port  bow  by  the  blast.  There  are  indications  that  it  might  be  due  to  both. 

(d)  Principal  areas  of  flooding. 

None. 

(e)  Residual  strength,  etc. 

No  apparent  change.  It  will  be  difficult  to  determine 
this  until  the  ship  encounters  rough  weather. 
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B.  Superstructure  (exclusive  of  gun  mounts). 

(a)  Description  of  damage  (giving  important  dimensions). 

1.  Bridge  area:  entire  forward  bulkhead  (frame  59) 
pushed  aft,  except  at  deck,  about  18“  beginning  at  the  02  deck  for  a  dis¬ 
tance  of  2 ‘  at  the  02  deck.  The  worse  section  is  the  forward  part  of  the 
pilot  house;  here  the  plating  at  the  welded  seam  just  to  the  right  of  the 
ship's  centerline  is  ruptured  vertically  for  a  distance  of  6'  and  about 
3“  wide.  Both  wings  of  the  bridge  structure  on  the  02  and  03  decks  have 
their  forward  plates  ripped  vertically  downward  to  the  deck  and  are 
forced  aft  and  horizontal  to  the  deck.  Gyro  repeater  stands  on  both 
wings  of  the  navigating  bridge  were  badly  distorted  and  off  their  center- 
line.  The  repeaters  themselves  were  blown  overboard.  The  sounding 
machine  on  the  wing  of  the  02  deck  was  knocked  down  and  demolished 
(portside  of  ship).  Cargo  lights  located  on  the  forward  part  of  bulk¬ 
head  59  were  demolished.  All  except  one  glass  port  in  the  pilot  house 
were  demolished  or  damaged  beyond  repair.  All  instruments  on  the 
inside  of  the  pilot  house  and  on  the  forward  bulkhead  were,  however, 
undamaged  and  the  clock  was  still  running  on  arrival  of  the  first 
boarding  team  ABLE.  The  fathometer  was  out  of  order.  There  was  no 
way  to  determine  if  the  remote  PH  scope  was  operative,  due  to  dam¬ 
aged  masts.  3  he  fathometer  was  later  repaired  by  ship  s  force  so  it 
could  be  used  in  an  emergency.  Electric  lights  on  the  overhead  were 
undamaged.  Also  on  the  wings  of  the  bridge  superstructure  the  stan¬ 
chions  supporting  the  20mm  guns  on  the  03  deck,  and  the  stanchions 
supporting  the  02  deck  were  severed.  Temporary  makeshift  stanchions 
have  been  installed  as  an  emergency  measure  to  prevent  the  wings  of 
the  03  deck  fr  om  dropping.  All  doors  and  bulkheads  around  the 
bridge  superstructure  have  been  dished  in  or  distorted  depending 
upon  the  amount  they  were  exposed  to  the  blast.  Both  doors  to  the 
pilot  house  cannot  be  closed  without  forcing  shut.  The  lower  port 
ladder  aft  of  the  bridge  structure  is  undamaged.  The  ladder  from 
the  01  to  the  02  deck  was  blown  down.  The  ladder  fr  om  the  02  to 
the  03  deck  was  loosened.  Temporary  emergency  cabin  (construct¬ 
ed  out  of  sheet  metal)  blown  overboard  (portside).  Port  forward 
corner  of  Captain's  cabin  on  01  deck  broken  and  fractured;  exposed 
to  outside  of  weather  conditions.  Captain's  pantry  badly  damaged  as 
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well  as  equipment  therein.  Forward  pai  t  of  Division  Commander's 
cabin  also  damaged,  but  not  as  much  ar,  other  side.  Bulkhead  59  on  03 
deck  pushed  in  and  backwards.  Splinter  shield  in  front  of  Fire  Con¬ 
trol  station  is  fractured  at  centerline.  Both  signal  flag  bags  demolished 
and  blown  overboard.  CIC  room  undamaged.  Chart  house  undamaged. 
Radio  room  suffered  only  one  antenna  switch  casualty.  Switch  was 
knocked  off  overhead. 

2.  Amidship  Deckhouse  and  Stacks:  No  severe  damage  was  suffered 
by  the  amidship  section  of  the  superstructure,  except  the  usual  dishing 
in  of  the  doors  and  bulkheads.  This  also  applies  to  the  Radio  direction 
finder  shack.  Overhead  of  the  midship  section  above  compartment 
B-0309M  is  badly  distorted  by  the  downward  pressure.  Frame  88  bulk¬ 
head  is  particularly  pushed  in,  leaving  door  badly  jammed  to  clipping 
room.  The  port  after  lookout  tub  forward  side  has  been  pushed  in.  Rails 
(hand)  around  03  deck  are  badly  bent.  The  following  special  damage  to 
the  midship  control  station  was  noted:  Compass  binnacle  dismounted  by 
blast  and  falling  searchlight  (from  #2  stack).  Rudder  steering  indicator 
damaged  beyond  repair.  Course  steering  indicator  satisfactory.  Engine 
order  telegraph  seems  satisfactory.  Gyro  repeater  stand  and  repeater 
damaged  and  may  be  repaired  if  required. 

Stacks:  Both  badly  damaged;  #2  stack  is  the  worse  damaged.  #1  smoke¬ 
stack  forward  part  is  pushed  in  about  1‘  for  about  a  height  of  10  vertical 
feet  at  about  4'  above  deck,  the  metal  in  forward  part  of  stack  is  fractured 
for  about  6".  Port  side  of  stack  under  searchlight  platform  is  pushed  in¬ 
ward  about  1'.  Searchlight  (port)  is  blown  off  platform  and  demolished 
light  landed  about  50‘  f  arther  aft  at  midship  control  station.  After  part  of 
stack  (streamlined  part),  is  squeezed  together  until  two  lower  blower  vents 
are  almost  together.  Starboard  searchlight  is  still  on  its  platform,  but  de¬ 
molished;  its  reflector  landed  on  forecastle.  Signal  mast  and  yardarms 
bent  backward  90  degrees  and  resting  on  top  of  stack.  Damaged  beyond  re¬ 
pair.  Halyards  and  radio  antennae  demolished.  #1  stack  still  has  two  guys 
supporting  it,  but  stack  would  fall  if  ship  rolled.  Inside  of  stack  not  badly 
damaged.  Whistle  still  operates  but  siren  diaphram  broken.  Forward 
stack  casing  opened  at  welded  seams  just  above  boiler  in  #1  Engine  Room. 
Ship's  force  r'ewelded  on  reboarding  ship  in  order  that  boiler  could  be 
steamed.  Top  of  smoke- 
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stack  not  damaged,  #2  smokestack,  forward  part,  is  pushed  back  in 
and  aft  about  5’,  and  fractured  across  the  bottom  of  stack.  Various 
fractures  also  occurred  in  the  welded  seams  joining  stack  and  deck 
03,  superstructure.  Entire  stack  leans  aft  and  to  starboard,  being 
held  up  at  present  by  two  guys.  After  section  (streamlined  part) 
of  stack  is  squeezed  together  similar  to  #1  stack.  Stack  badly  dis¬ 
torted  in  all  sections.  Inside  part  of  stack  is  exposed  to  weaker, 
with  part  of  outside  shell  severing  the  inside  uptake.  Galley  uptaJce 
(Charley  noble)  severed  at  03  deck  and  exhausts,  with  main  uptake, 
into  incinerator  room.  Incinerator  bricks  broken  and  incinerator 
out  of  order.  Ladder  on  port  side  of  #2  stack  twisted  around  itself 
once  and  bent  beyond  repair.  If  subjected  to  the  rolling  of  the  ship, 
#2  stack  would  carry  away.  It  is  believed  that  boiler  power  of  #2 
boiler  might  be  affected  unless  stack  obstruction  is  removed.  At 
present  boiler  can  be  used  for  auxiliary  purposes. 

3.  After  deck  house:  Forward  bulkhead  is  pushed 
in  about  1’  and  badly  fractured  and  distorted,  particularly  at  for¬ 
ward  port  corner.  40mm  gun  director  tub  tower  port  side,  is 
severed  from  three  of  its  forward  supporting  legs,  and  pushed  over 
and  aft  about  30  degrees.  Decking  on  after  deckhouse  is  bent  and 
dented  in  a  few  places,  from  the  blast  but  nothing  of  particular  note. 
Ready  boxes,  spare  40mm  gun  barrel  boxes,  and  other  light  sheet 
metal  objects  are  all  dented  inward  from  pressure.  Screen  speed 
light  shield  knocked  off  light  but  light  itself  undamaged.  Smoke 
generators  damaged  beyond  use,  unless  rebuilt.  All  radio  antennas 
aiKl  insulators  broken.  Radio  3  however,  is  undamaged.  All  con¬ 
nections  with  mainmast  are  down.  Large  doors  to  carpenter  shop 
(portslde)  in  after  deckhouse,  are  blown  off.  Other  doors  and  bulk¬ 
heads  affected  similar  to  rest  of  ship  but  on  a  diminished  scale. 
Empty  oil  drums  in  stowage  are  all  caved  in. 

(b)  Causes  of  Damage  in  each  area:  These  can  be  sub¬ 
divided  into  the  following  important  headings. 

1 ,  Blast:  instantaneous  damage  such  as  caused  holes 
to  be  torn  in  the  sheathings,  bulkheads,  etc.,  to  rip  canvas,  and  blow 
a  searchlight  fifty  feet  from  its  nosition.  This  effect  was  very  notic- 
able  on  exposed  objects  without  adequate  protection  around  them. 
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2.  Pressure;  a  rapid  sidewise  and  downwara  icr^'e 
exerted  on  the  ship  topside,  and  increasing  in  its  effect  with  altitude. 
Subsequently  a  bending  or  distortion  of  other  parts  of  the  ship  result¬ 
ed  from  the  transmission  of  the  pressure  through  intermediary 
points,  such  as  piping,  bulkheads,  beams,  etc. 

3.  Debris;  flying  objects  which  struck  other  objects 
and  parts  of  the  ship  causing  damage  to  those  parts,  or  to  the  flying 
objects  themselves, 

4.  Heat;  effects  were  very  light  and  not  generally 
noticeable  except  on  the  forward  part  of  the  masts’  and  sides  of  the 
ship,  as  well  as  part  of  the  superstructure,  where  it  blistered  paint, 
left  shaddows,  or  otherwise  left  its  mark.  Some  of  the  plastic  name 
plates  over  doors  were  melted  where  exposed  to  the  direct  rays  of 
heat;  others  were  undamaged. 

5.  Radioactivity;  Geiger  counter  showed  that  the 
worse  effects  were  on  the  topside  of  the  ship  where  the  particles 
of  radioactive  matter  settled  in  dips,  hollows,  and  breakers  in  the 
plating.  The  ship  was  considered  to  “hot”  to  reboard  for  4  days 
after  the  test.  When  boarding  was  finally  accomplished,  it  was 
necessary  to  wash  away  all  spots  where  the  v;ater  had  drained  and 
collected,  leaving  later  a  dried  residue  of  radioactive  matter.  It 
was  two  days  before  these  places  lost  their  “hot”  characteristics; 
ie;  6  July.  Where  holes  were  blown  in  the  superstructure,  and  in 
#1  and  2  cargo  holds,  radioactive  matter  entered  the  inside  of  the 
ship.  This  was  a  very  negligible  quantity,  however. 

(c)  Evidence  of  fire. 

None. 

(d)  'Estimate  of  relative  effectiveness  against  heat  and  blast,of 

1.  Various  plating  thicknesses:  Light  sheet  metal 
(particularly  inside  sheathing)  was  damaged  severely.  Heavier  metal 
such  as  1/4”  plating,  was  damaged  only  by  blast  when  the  plating  was 
exposed  to  the  burst  or  pressure.  Also  if  the  plating  constituted  a 
flat  surface  it  suffered  more  than  when  in  a  spherical  or  circular 
shape.  One  exception  were  the  life  line  stanchions,  jackstaff,  flag¬ 
staff,  and  signal  mast  which  were  all  bent  by  the  explosion  in  spite  of 
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the  little  surface  they  presented.  The  thicker  the  metal  the  better 
it  withstood  the  blast. 

2.  Various  shaped  surfaces;  Round  surfaces  escaped 
major  damage.  Gun  and  lookout  tubs  were  in  general  undamaged.  Only 
one  lookout  tube  suffered  damage,  the  metal  sides  being  pushed  in. 

This  was  on  the  03  superstructure  and  near  #2  stack  where  the  worse 
effect  of  the  blast  appeared  to  be  felt.  Flat  surfaces  invariably  suf¬ 
fered  result  of  both  pressure  and  blast  whether  exposed  or  not. 

3.  STS  compared  with  MS;  Assuming  the  gun  tub 
splinter  proof  metal  is  specially  treated  steel,  and  that  lookout  tubs 
are  mild  steel,  it  can  be  stated  that  STS  steel  is  superior  to  the  MS 
steel  under  atomic  pressures  and  blasts.  No  damage  occurred  to  the 
various  splinter  shielding. 

4.  Aluminum  materials;  only  two  of  these  were 
observed  damaged.  These  were  the  top  right  angle  mirror  holder 
sections  of  the  smoke  periscopes  in  the  engine  rooms.  Both  fractur¬ 
ed  at  the  aluminum  welded  joints.  Considering  their  state  of  pro¬ 
tection  in  the  spaces,  it  would  appear  that  aluminum  welds  would  not 
be  satisfactory  as  withstanding  atomic  blasts. 

(e)  Constructive  criticism  of  superstructure  design  or  con¬ 
struction;  including  important  fittings  and  equipment; 

It  was  noted  generally  that  frames  a-round  doors, 
hatches,  and  the  athwartships  bulkheads,  the  topmasts,  and  the  stack;^ 
all  of  which  suffered  the  most  damages,  would  require  reenforcing  if 
it  is  desired  to  withstand  the  effects  of  the  blasts.  Whereever  a  fore 
and  aft  frame  support  was  used  the  bulkhead  forward  of  that  support 
seemed  to  withstand  the  pressure  or  shock.  This  was  especially  true 
at  bulkhead  59  topside  where  the  greatest  pressure  was  exerted  and 
that  bulkhead  there  were  no  fractures  or  serious  distortions  where 
the  bulkhead  was  strengthened  by  a  fore  and  aft  stiffener.  Exposed 
fittings  were  generally  unsatisfactory  if  of  weak  construction.  One 
example  was  the  bracket  which  held  the  wing  (STS)  metal  shields 
on  the  20mm  guns  and  used  for  the  protection  of  the  gunner.  The 
shields  withstood  tlie  blast  but  the  bracket  weakened  and  bent,  when 
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pressure  was  exerted  on  the  shields.  This  bent  one  shield  back  (which 
would  have  killed  the  gunner)  and  temporarily  made  the  gun  inoperative. 
A  considerable  number  of  brackets  on  bulkheads  were  rusted  and 
promptly  carried  away  as  a  result  of  the  blast.  The  desire  to  keep  down 
topside  weights  is  recognized,  but  the  atomic  bomb  will  mean  that  more 
thought  and  care  must  be  put  into  stronger  and  more  durable  metals. 

C.  Turrets,  Guns,  and  Directors. 

(a)  Protected  mounts. 

1.  General  condition,  including  operability;  gun  pro¬ 
tection  for  personnel  on  this  ship  consists  of  splinter  proof  shields  or 
gun  tubs.  The  40  and  20mm  guns  or  mounts  were  not  damaged  except 
the  20mm  gun  mentioned  at  ■»'e.  When  the  ship  was  ‘^stripped**  at 
Terminal  Island  Naval  Shipyard,  the  forward  port  and  after  starboard 
40mm  guns  were  removed.  Also  all  20mm  guns  were  removed  except 
one  on  each  corner  of  the  03  superstructure.  All  these  guns  will 
operate  if  necessary,  and  have  not  been  damaged  sufficiently  to  pre- 
venttheir  use.  The  actual  firing  of  the  guns  can  not  be  tested  of 
course  until  an  opportunity  is  offered,  but  with  the  exception  of  their 
alignment  no  difficulty  is  anticipated.  Gun  sights  require  checking. 

2.  Effectiveness  of  installed  turrets  or  shields;  the 
splinter  protecting  shieMs  or  gun  tubs  resisted  all  damage  except  as 
otherwise  noted  above.  It  is  considered  that  the  present  installations 
are  satisfactory  except  for  minor  alterations  as  will  be  proposed 
later  in  this  report. 

(b)  Unprotected  mounts;  the  5”/38  AA  gun  is  the  only  unpro¬ 
tected  gun  on  the  ship. 

1.  General  conditions  including  operability;  the  5'*  AA 
gun  was  partly  shielded  from  the  blast,  due  to  the  gun's  position  close 
to  the  after  deckhouse  superstructure  which  partly  shielded  it.  The 
gun  accordingly  received  no  damage.  Canvas  in  the  vicinity,  however, 
was  ripped  to  pieces.  The  flagstaff  aft  of  the  gun  was  bent  30  degrees 
lower  than  its  previous  position.  To  all  intent  and  purposes  and 
without  any  opportunity  to  test  the  firing  of  same,  it  is  considered 
that  this  gun  will  operat  satisfactorily  at  the  present  time. 
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2.  Effectiveness  and  sufficiency  of  crew  shelters; 
these  are  considered  insufficient  for  the  atomic  bomb  attack.  Gun 
crews  particularly  must  have  better  protection  from  blast  and  radio¬ 
logical  materials,  or  mater.  Other  persons  can  run  for  shelter  when 
warned  of  an  air  attack  which  migh  mean  an  atomic  or  other  type  of 
bombing.  If  the  gun  crews  are  to  remain  on  their  stations,  modifi¬ 
cation  in  our  present  protective  devices  is  required. 

(c)  Rangefinders  and  directors. 

1.  General  condition  and  operability;  as  a  result  of 

the  test  it  is  believed  that  the  directors  are  satisfactory  except  in  align¬ 
ment  and  that  the  rangefinders  are  operable.  The  following  minor 
defects  exist:  Mkl4  mod  8  sights  reouire  adjusting  and  overhaul  by 
a  firecontrolman.  The  director  tub?(40mm)  for  gun  #44,  is  out  of 
alignment  and  hence  so  is  director.  The  test  blast  knocked  the  tub 
stands  off  3  of  their  supports  close  to  the  deck  with  the  result  that 
the  tower  is  leaning  aft  from  the  vertical  about  25  degrees.  Battery 
for  the  rangefinder  was  torn  loose. 

2.  Condition  of  instruments;  same  as  above. 

» 

(d)  Constructive  criticism  of  design  or  construction  of 
mounts,  directors,  foundations,  etc. 

As  mentioned  above,  their  appears  to  be  a  decided 
need  for  more  protection  to  exposed  personnel,  and  improved  mechan¬ 
ical  devices  to  secure  parts  to  mounts,  etc.  The  side  shields  splin¬ 
ter  protection)  on  the  20mm  guns  should  be  rounded  off  instead  of 
being  flatwings.  The  40mm  and  5”  guns  should  have  STS  splinter 
shields  of  spherical  (or  at  least  some  curved  surface)  surfaces.  It 
is  not  considered  that  a  splinter  proof  tub  around  the  5”  gun  is 
practicable,  nor  is  it  necessary.  A  turret  mount  might  help,  but 
this  gun  is  so  v;ell  protected  by  the  after  superstructure  that  it  is 
not  believed  advisable  to  add  more  unnecessary  weight.  More  emphasis 
must  be  placed  on  a  better  welding  adhesion  for  brackets  and  logs  sup¬ 
porting  tubs  or  other  objects  to  prevent  their  being  severed  by  the 
atomic  blast.  If  a  light  strong  splinter  proof  metal  can  be  produced, 
it  is  considered  that  such  a  metal  or  plating  would  be  highly  desirable 
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to  install  around  the  gun,  either  in  a  dome  arangement,  turret  type, 
or  merely  a  surface  so  c’mved.as  to  minimize  the  effects  of  the 
blast.  It  must  be  remembered  that  with  the  atomic  bomb  the  danger 
from  shell  fire,  bombs  or  shrapnel  is  far  less  than  radiological 
effects  or  blast  of  the  atomic  bomb. 

D,  Torpedo  Mounts  -  Depth  Charges  Gear. 

None. 

E.  Weather  Deck. 

(a)  General  conditions  of  deck  -  causes  of  damage. 

The  most  severely  damaged  weather  decking  was 
that  forward  of  frame  59,  particularly  that  section  on  both  sides  of 
the  focsle  between  frames  33  and  59.  This  deck  has  been  pushed 
downward  about  18”  with  the  maximum  dent  at  about  frame  55.  The 
following  damage  on  the  focsle,  although  not  to  the  decking,  will  il¬ 
lustrate  the  force  of  the  blast  and  pressure  to  which  the  decking  was 
subjected,  Jackstaff  bent  aft  45  degrees,  metal  speciman  and  for¬ 
ward  anchor  light  brack'"^'"  blown  clear  of  ship.  Lookout  chair  in 
bow,  demolished.  Forward  guy  to  foremast  (jackstay)  carried  away 
at  bolt  into  turnbuckle.  Paint  was  blasted  off  the  blast  tower,  for¬ 
ward  side  of  foremast,  and  other  exposed  higher  surfaces  on  the 
focsle.  Small  5  gallon  test  tin  and  55  gallon  test  drums  were  col¬ 
lapsed.  Hawse  pipe  covers  blown  clear  of  ship.  Life  buoys  and 
rafts  scattered  about  the  focsle  and  over  the  side.  Most  damage 
to  rafts  was  caused  by  canvas  straps  carrying  away  and  broken 
gratings  with  loss  of  emergency  gear;  paddles  broken,  etc.  Dent 
in  topside  of  anchor  windlass  control  bos.  Windlass  operates. 

Ladder  on  forward  side  of  spud  locker  bent  to  starboard.  Sound 
telephone  on  bulkhead  ripped  out  of  box.  Swab  rack  aft  of  blast 
tower,  split  a  little  but  usable.  Life  raft  grating  just  behind  swab 
rack  suffered  worse  damage  with  broken  grating.  Top  of  hatch  to 
forward  fire  pump  room  dished  in.  Door  and  gratings  (metal) 
blown  off  after  side  of  spud  loctier.  Metal  box  inside  was  crushed. 
Locker  itself  has  all  bulkheads  pushed  in  from  pressure.  The  after¬ 
section  of  shield  around  40mm  tub  port  side  was  scorched  inside 
the  tub.  Top  of  hatch  to  paint  locker  trunk  dished  in. 
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Door  01-27-1  jammed  inward.  Forward  bulkhead  t.o  40mm  clipping 
room  also  dished  in.  One  foamite  can  on  bulkhead  #27  knocked  off 
rack  a’^d  demolished.  Door  to  A-0102  (compacionway)  dished  in  and 
name  plate  over  door  burned  off.  Door  just  forward  of  this  was  blown 
off  hinges.  Fire  hose  at  cut-out  1-27-2  (fire  station  01-29-2)  blown 
off  at  plug.  Spare  piece  of  hose  was  scorched  beyond  safe  use.  Hose 
holden  bent.  Ventilator  cover  01-  32-2  dished  in.  After  ladder  port 
side  forward  deckhouse  (from  forecastle  to  top  of  house)  bent  aft. 

Metal  rack  on  bulkhead  for  helmet  stowage,  crushed  together.  After 
holding  down  straps  on  both  paravanes  carried  away,  but  paravanes  re¬ 
mained  bolted  to  deck  and  were  undamaged.  Spare  40mm  gun  barrel 
metal  boxes  were  bent  inward  on  all  sides.  Port  life  line  stanchions 
bent  aft  and  inboard.  Two  guys  or  stays  to  foremast  sUll  remained 
on  each  side.  Port  boat  boom  broken  loose  from  securing  bracket. 

Steam  tight  globe  broken  but  inside  electric  light  bulb  stiU  intact. 
Starboard  boom  appears  satisfactory  except  where  hit  by  tug.  Army 
portable  announcing  equipment  stowed  on  03  deck,  was  blown  down 
on  to  the  forecastle,  (1  box  only),  #1  and  #2  hatch  coaming  badly  dis¬ 
torted,  bent  outwards.  Test  bombs  located  port  and  starboard  sides 
at  frames  45  and  40  respectively,  were  undamaged  except  torn  loose 
from  securing  padeyes.  Fins  on  bombs  slight  bent  from  rolling 
around  deck.  Holding  down  bolts  on  starboard  forward  deck  winch 
sheared  off  at  base  due  to  depression  made  in  deck.  Both  boat  skids 
#1  hatch  damaged.  Starboard  one  was  blown  out  on  deck.  Port 
ventilation  frame  55  (pi- 55- 2)  was  sheared  off  at  deck,  leaving  hole 
into  #1  hold  compartment.  Starboard  ventilator  undamaged  except 
where  holding  down  bolts  loosened.  Troop  ammunition  hold  hatch 
cover  to  trunk  A  -405M  was  blown  in  and  ended  up  in  bottom  of 
"Tunk.  Similar  action  had  happened  to  all  hatch  covers  and  pontoons 
to  the  cargo  hatches.  All  other  weather  decks  sustained  only  minor 
damage.  #2  hatch  and  the  topside  superstructure  of  the  03  deck  are 
the  main  exceptions,  particularly  above  B-0309M.  The  chief  cause 
of  damage  to  the  decks  was  principally  the  pressure,  and  partly  as 
a  result  of  the  transmission  of  stresses  through  frames,  etc. 

(b)  Usability  of  decks  in  damaged  condition. 

They  are  usable;  however,  the  forecastle  deck  and  top 
of  B-0309  are  considered  to  be  the  most  hazardous  for  rough  weather  be¬ 
cause  the  structures  and  their  deformations  have  not  been  tested  subject 
to  normal  sea  conditions, 
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(c)  Condition  of  equipment  and  fittings. 

1.  Mooring  and  towing  fittings;  Satisfactory. 

2.  Boats  and  boat  handling;  unsatisfactory.  Only  one 
davit  is  operable  (starboard  forward  davit),  and  its  durability  is 
questioned  until  a  satisfactory  test  can  be  conducted.  Falls  will 
require  overhaul.  Two  boats  could  be  carried  at  this  davit  if  to  much 
operation  is  not  required.  Other  davits  and  boat  booms  are  not  oper¬ 
able.  The  starboard  after  davit  might  be  made  operable  with  minor 
repairs  to  exectilcal  apparatus  and  safety  test  made  on  davit.  The 
starboard  davits  would  require  considerable  overhaul  with  crane 
services.  They  are  distorted  and  the  after  one  has  collapsed  and  fall¬ 
en  out  of  its  tracks.  It  is  supported  by  the  superstructure  bulkhead 

at  present,  and  blocks  the  passageway  along  the  02  deck  port  side. 

One  boat  which  was  carried  on  the  evacuation  ship  still  remained  operable. 
All  other  boats  were  turned  into  the  boat  pool  BIIQNI. 

3.  Airplane  handling  gear,  etc.;  only  boat  booms  used 
on  this  type  ship  and  they  are  not  operable. 

4.  Barriers,  arresting  gear,  etc.;  does  not  apply. 

F,  Exterior  Hull  (above  water  line). 

(a)  Condition  of  exterior  hull  plating  and  causes  of  damage; 
as  described  in  preceding  items,  the  hull  exterior  appears  to  be  in  good  con¬ 
dition.  The  only  damage  that  could  be  ascertained  was  a  trace  of  pressure 
indication  on  the  port  side  where  faint  outlines  of  the  ship's  frames  and 
strakes  may  be  observed.  This  can  only  be  observed  under  close  scrutiny. 
On  the  starboard  side  there  are  two  separate  indentions,  one  of  which  ap¬ 
pears  to  have  been  the  result  of  boarding  bogs  coming  alongside,  and  the 
other  which  might  be  from  the  same  causes  or  from  the  result  of  the  bow 
of  theship  being  forced  to  starboard.  I  am  inclined  to  favor  the  tug  causes 
because  there  are  no  other  indications  to  show  that  this  damage  is  a  re¬ 
sult  of  the  test.  Both  indentations  are  between  frames  20  and  45,  and 
along  the  main  deck  strake,  although  the  damage  is  vertical. 
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(b)  Condition  of  exterior  hull  fittings. 


None  observed. 

(c)  Details  of  any  impairment  or  ^eer  strakes. 

None  observed. 

(d)  Condition  of  side  armor  belt. 

Does  not  apply  to  this  ship. 

G.  Interior  Compartments  (above  water  line  or  armor  deck). 

(a)  Damage  to  structures  and  causes. 

The  primary  damage  resulted  around  #1  and  2  hatches. 
Other  miscellaneous  damage  was  of  minor  nature  and  is  detailed  as 
follows  in  later  sections  of  this  report.  The  damage  to  the  hatch 
coamings  was  Indirectly  responsible  for  much  more  interior  damage 
than  would  normally  have  been  expected.  When  the  downward  pres¬ 
sure  was  exerted  on  the  cargo  hatches,  it  was  strong  enough  to 
double  in  two  of  the  hatch  covers.  These  gave  way  and  their  weight, 
plus  the  instantaneous  pressure  on  the  decking,  forced  the  hatch 
coamings  to  bulge  and  this  in  turn  permitted  the  hatch  pontoons 
below  them,  to  fall  to  the  bottom  of  the  hatches.  In  number  1  hatch  the 
debris  damaged  the  test  electrical  equipment  installed  at  PEARL,  hi 
number  2  hatch  the  airplane  was  demolished.  The  distortion  of  the 
main  deck  around  these  two  hatches  damaged  considerable  amount  of 
sheathing  and  miscellaneous  equipment.  The  dropping  of  the  hatch 
and  pontoon  covers  left  the  compartments  adjacent  to  them  wide  open 
and  exposed  to  the  blast  of  the  bomb.  Accordingly  more  damage 
resulted  inside  the  ship  than  would  have  been  the  case  if  the  ship 
had  remained  closed  up.  The  same  remarks  apply  to  the  troop  am- 
muntion  hatch  just  aft  #1  hold. 

(b)  Damage  to  bulkheads  (joiner)  and  causes. 

Very  few  places  were  observed  with  this  type  of  dam¬ 
age.  Most  of  it  was  distorted  metal  due  to  transmission  of  the  stresses 
through  some  other  medium. 
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(c)  Details  of  damage  to  access  closures  and  fittings. 

This  damage  has  been  described  in  general  through¬ 
out  this  report,  but  certain  details  are  being  added.  All  watertight 
doors  exposed  to  the  blast  were  pushed  inward  and  all  those  on  the 
exposed  part  of  01,  02,  and  03  decks  had  their  frames  so  distorted 
that  it  was  impossible  to  open  the  doors  without  the  use  of  a  sledge 
harr’^  er,  crowbar,  or  beam.  None  of  the  doors  when  once  opened 
could  e  closed.  Two  doors  remained  closed.  Ventilation  damage 
will  be  covered  later.  Escape  hatches  were  similarly  treated  as 
for  the  watertight  doors. 

(d)  Condition  of  equipment  within  the  compartments. 

Equipment  was  damaged  whereever  it  was  subjected 
to  unrestricted  pressures.  Lightweight  sheathinr  around  #1  and  2 
hatches  was  bent,  fractured,  separated  and  other  wise  distorted. 
Likewise  the  lockers,  bunk  stanchions,  magazine  sprinkler  boxes, 
first  aid  boxes,  and  furniture.  Most  of  tlie  damage  was  done  by 
the  movement  of  the  decks  and  bulkheads,  the  remainder  by  debris. 
The  two  large  doors  on  tlie  starboard  side  of  the  wardroom  were 
hurled  into  the  wardroorri  and  cut  off  one  of  the  tables  as  well  as 
banging  up  the  furniture  pretty  generally.  Even  office  equipment 
in  the  damaged  parts  received  its  share  of  damage.  The  ship’s 
offices  suffered  considerable  damage  but  not  enough  to  prevent 
their  use.  However,  here  like  in  other  places,  the  damage  was 
received  where  closures  had  been  opened  by  the  explosion,  this 
seemed  to  let  in  the  blast  of  air  that  did  the  damage. 

(e)  Evidence  of  fire. 

None. 

(f)  Damage  in  way  of  piping,  cables,  ventilation  ducts,  etc. 

On  first  boarding  the  ship  it  was  observed  that  sev¬ 
eral  pipe  connections  had  been  broken.  As  soon  as  pressure  was 
placed  on  the  fire  main  and  flushing  system,  a  considerable  amount 
of  water  started  leaking  at  various  connections.  Flanges  were 
tightened  with  a  little  success  but  several  large  ones  could  not  be 
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repaired.  In  such  cases  the  particular  section  was  blanked  off  or 
by-passed.  Eventually  the  only  section  that  was  cut  out  was  on  the 
starboard  side  of  #1  hold  where  the  fire  main  had  been  forced  apart 
due  to  di  stortion  of  trie  overhead.  At  present  the  system  operates 
satisfactorily  at  anchor  but  it  is  doubtful  as  to  how  much  vibration 
it  would  stand  at  sea. 

Electric  cables  were  in  general,  undamaged.  Cables 
running  up  the  foremast  and  mainmast  were  the  only  ones  damaged 
severely.  Others  had  a  few  loose  connections  as  a  result  of  equip¬ 
ment  being  displaced  etc.  A  detailed  report  of  these  will  be  found 
under  the  electrical  section. 

Ventilation  ducts  as  a  whole  acted  very  satisfactorily. 
The  ducts  around  #1  and  2  holds  were  the  only  portion  of  the  system 
that  were  badly  damaged.  The  most  severely  damaged  part  of  the 
system  occurred  on  the  main  deck  port  side  at  frame  56  where  the 
entire  blower  trunk  and  vent  duct  was  blasted  wide  r  v  en.  On  both 
sides  of  the  hatch  the  ducts  were  knocked  dovm  and  uo  ventilation 
operates  on  that  section  of  the  deck.  Topside  on  the  upper  deck, 
the  same  vent  trunk  wsls  struck  hard  enough  to  knock  out  its  bolts 
ft^e  deckiner  but  sufficient  num.ber  held  to  keep  the  trunk  upright. 
On  the  other  side  of  the  deck  the  trunk  was  blown  overboard.  At 
present  the  ventilation  system  is  adequate  for  present  operations. 
Although  distorted,  the  system  around  #2  hold  is  operable. 

(g)  Estimate  of  reduction  in  watertight  division,  utility,  etc. 

None  estimated  at  present. 

H.  Arm.or  Decks. 

Not  applicable  for  this  type  of  ship. 

I.  Interior  Compartments  (below  water  line). 

(a)  Damage  to  superstructure  and  causes. 

Not  applicable  to  comparbnents  below  water  line. 
SECRET  USS  CRITl'ENDEN  (APA77) 


Page  119  of  147  Pages 


(b)  Damage  to  joiner  bulkheads  and  causes. 

None. 

(c)  Details  of  damage  to  access  closures  and  causes. 

None. 

(d)  Condition  of  Equipment  within  compartments. 

Satisfactory,  except  as  noted  in  other  subheads. 

(e)  Flooding. 

None. 

(f)  Damage  in  way  of  piping,  cables,  and  vent  ducts. 

None  below  water  line. 

(g)  Estimate  of  reduction  in  watertight  subdivision  and  utility 
of  spaces. 

No  change. 

J.  Underwater  Hull. 

(a)  Interior  inspection  of  underwater  hull. 

Results  satisfactory. 

(b)  Effect  of  damage  on  buoyancy,  operability,  maneuver¬ 
ability,  etc. 

None  observed  and  none  considered  likely. 

(c)  Any  known  or  suspected  dam.age  to: 

1.  Shafts  and  propellers.  None. 
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2.  Struts.  None. 


3.  Rudder.  None. 

4.  External  keel.  None. 

(d)  Details  of  impairment  of  keel  structure. 
None  observed. 


K.  Tanks. 

(a)  Condition  of  tanks  in  areas  of  damage. 

None  observed  and  none  believed  damaged. 

(b)  Contamination  of  tanks  and  liquids. 

1.  Extent  and  cause  if  known.  None. 

2.  Effect  on  ship’s  operability.  None. 

(c)  Damage  (known  or  suspected)  lo  torpedo  defense  system. 

None. 

L.  Flooding. 

(a)  Description  of  major  flooding  areas. 

None. 

(b)  Sources  of  flooding. 

1.  Opened  boundaries.  None. 

2.  Damage  or  poorly  designed  system,  such  as  access 
closures  or  fittings,  ventilation  ducts,  piping,  wiring,  etc.  None, 

(c)  List  of  compartments  believed  to  have  flooded  slowly  so  as 
ta  be  susceptible  to  damage  control. 

None. 
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M.  Ventilation  (exclusive  of  blowers). 

(a)  Damage  to  ventilation  system  and  causes. 

1.  Ducts.  It  is  noteworthy  that  no  damage  occurred  to 
ventilation  ducts  anywhere  in  the  ship  except  near  the  cargo  hatches 
where  tlie  system  was  exposed  to  the  blast  by  the  opened  hatches. 
Even  though  doors  to  the  blower  rooms  were  dished  in,  and  hatches 
and  doors  to  compartments  similarly  affected  throughout  the  ship 
were  dkewise  under  pressure,  no  part  of  the  system  was  affected 

in  these  sections  of  the  ship.  In  the  spaces  around  number  1  hold  the 
ducts  that  were  protected  with  lagging  suffered  the  least  damage  and 
could  have  been  uoed  again  had  not  the  unlagged  sections  bee’'  badly 
distorted  or  demolished  by  falling  debris.  The  only  ducts  that  were 
esposed  to  the  outside  blast,  and  damaged,  were  those  vents  on  the 
focsle  aft  frame  55  and  the  one  on  the  main  deck  outboard  and  aft 
of  the  garbage  grinder  compartment.  The  latter  can  be  reassembled 
when  time  permits.  The  vent  on  the  port  side  of  the  focsle  can  be 
welded  when  the  bolts  carried  away,  but  the  ducts  in  the  compart¬ 
ment  below  are  demolished.  The  vent  on  the  starboard  side  of  the 
focsle  at  frame  55  was  blown  overboard  and  left  only  the  opening  in 
the  deck.  Its  counterpart  in  the  compartment  below  was  also  des¬ 
troyed.  Vents  (particularly  vertical  ones)  exposed  topside  should 
be  secured  better  at  the  deck. 

2.  Closures,  the  same  comment  as  above  as  above 
applies  to  the  closures. 

3.  Effect  on  habitability.  The  only  effects  were 
those  arou.nd  #1  cargo  hold.  In  confined  atmosphere,  such  as 
rough  weather  in  the  tropics,  the  lack  of  ventilation  in  that  area 
would  be  noticeable.  At  present  its  effect  is  negligible. 

(b)  Evidences  that  ventilation  system  conducted  heat  blast, 
fire,  or  smoke  below  decks. 

None  could  be  observed. 

(c)  Evidence  that  ventilation  system,  allowed  progressive 
flooding.  None. 
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(d)  Constructive  critlcsm  of  design  and  construction  of 
system. 

Vents  and  trunks  exposed  to  the  outside  explosions 
should  be  secured  by  better  means  to  the  hull  or  deck  or  bulkheads. 

Ducts  through  compartments  should  be  lagged  as  well  as  possible, 
everywhere,  and  not  secured  to  too  many  places  that  might  be  sub¬ 
ject  to  distortion  or  pressure. 

N.  Ship  Control. 

(a)  Damage  to  ship  control  stations  and  causes. 

1.  Bridge  area. 

Although  the  forward  bulkhead  of  the  bridge 
structure  was  badly  damaged,  it  seems  remarkable  that  the  instruments 
suffered  so  little.  Two  days  after  rehabilitation,  all  ship  control 
instruments  were  tested  and  the  ship  actually  turned  over  its  screws 
with  all  hands  stationed  at  their  underway  stations,  and  no  dUEficulty 
with  ship  control  was  experienced.  No  repairs  were  necessary  to 
accomplish  this.  The  only  ship  control  Instruments,  in  the  bridge 
area  that  were  damaged  were  the  two  gyro  repeaters  in  the  ends  of 
the  bridge  wings.  Both  stands  of  these  instruments  were  knocked 
off  the  centerline  and  the  repeater  connections  a^d  repeaters  damaged 
beyond  repair.  Above  the  bridge  on  the  03‘ideck,  the  single  repeater  at 
the  fire  control  station  remained  operative  even  though  it  was  near 
a  bulkhead  that  was  split  by  the  force  of  the  blast. 

2.  CIC  room. 

No  damage  was  observed;  radar  however  was 
inoperative  due  to  connections  with  masts  being  severed. 

3.  Gyro-Compass. 

No  damage;  and  is  operative. 
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4.  Steering  gear. 

No  damage;  and  Is  operative. 

5.  Interior  communications. 

Satisfactory  for  ship  control. 

(b)  Constructive  criticism  of  the  ship  control  system. 

1.  Layout  and  arrangement. 

Considered  satisfactory,  except  as  In  comments 

below. 

2.  Location  with  respect  to  protection. 

It  will  be  noted  that  the  comments  above 
applied  to  the  bridge  area  only.  As  regards  the  midshin  secondary 
control  station  on  top  the  superstructure  of  the  03  dnck,  it  is  con¬ 
sidered  that  this  station  should  have  more  protection.  This  is  not 
recommended  so  much  for  protection  of  personnel  as  for  both 
personnel  and  equipment.  It  is  difficult  to  determine  what  damage 
resulted  to  this  station  directly  from  the  explosion  because  the  24" 
searchlight  landed  in  the  middle  of  It.  From  a  close  analysis  it  ^eems 
that  more  damage  was  caused  by  the  searchlight  as  aU  instruments 
were  demolished  except  two.  It  is  therefore  recommended  that  a 
small  weight  splinter  proof  shield  be  Installed  around  this  equip¬ 
ment  so  as  not  to  block  the  conning  view,  but  sufficient  to  protect 
both  personnel  and  equipment  from  direct  blast  and  pressure  effects. 
The  smoke  stacks  provide  some  protection  except  from  the  beam. 

This  control  station  at  present  is  inoperative.  The  control  station 
on  the  after  deck  house  is  still  operative  as  it  was  protected  by  the 
smoke  pot  stowage  and  other  shields  around  that  area,  such  as  gun 
tubs,  etc.  It  seems  unusual  that  the  after  station  was  not  affected 
when  the  smoke  generators  just  a  few  feet  aft  were  piled  up  in  one 
comer  and  damagec  beyond  use.  No  additional  protection  is  con¬ 
sidered  necessary  for  the  after  station. 
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O.  Fire  Control. 

(a)  Damage  to  fire  control  stations  and  causes. 

1.  Directors  and  elevated  control  stations. 

The  fire  control  station  on  top  of  the  bridge 
structure  was  not  badly  damaged,  and  is  almost  100%  operative 
except  that  there  is  no  way  at  present  to  determine  if  the  severance 
of  the  connection  with  the  fore  and  main  tops  is  having  any  effect 
on  communications  with  the  other  stations.  Due  to  all  the  connection 
boxes  etc.,  being  on  the  forward  bulkhead  which  was  split  by  the 
blast,  a  few  repairs  were  necessary,  but  nothing  of  a  serious  nature. 

2.  Plot  rooms  and  protected  spaces. 

Not  applicable. 

(b)  List  of  stations  having  insufficient  protection  and 
estimated  effect  on  fighting  efficiency  of  the  loss  of  each. 

The  fire  control  station  on  this  ship  is  only  slightly 
protected  by  bulkhead  59.  If  this  station  is  eliminated  there  is  no 
odier  suitable  station  available  to  operate,  as  control  personnel  at  this 
post  would  suffer  severe  casualties  unless  more  protection  is  pro¬ 
vided  from  blast  and  radioactivity. 

(c)  Constructive  criticism  of  location  and  arrangement  of 
stations. 

The  location  is  considered  to  be  In  the  best  available  spot, 
particularly  from  the  AA  control  viewpoint.  However  the  present 
station  could  be  greatly  improved  by  the  addition  of  a  parabolic  or 
similar  type  (Invertedaft)  metal  shield  installed  in  sections  around 
the  control  station  and  on  top  of  the  present  shield  so  as  to  provide 
protection  to  the  entire  human  body,  and  still  retain  the  clear  visual 
overhead  and  surrounding  view.  The  curve  of  the  additional  pro¬ 
tection  could  be  fitted  in  with  the  streamlining  recommended  for 
topside  superstructures. 

SECRET  U.S.S.  CRITTENDEN  (APA77) 


Page  125  of  147  Pages 


P.  Ammunition  Behavior.  Note:  This  ship  carries  100% 
ammunition. 

(a)  Ready  service  ammunition,  location,  protection,  be¬ 
havior,  and  heat  and  blast  effect. 

1.  Main  battery. 

Not  applicable. 

2.  Secondary  battery,  5"/38  AA. 

No  damage  to  ready  service  boxes  or 
ammunition.  One  s.p.  sample  broken  in  5"  powder  box. 

3.  40mm,  20mm,  and  other. 

40mm  (gun  41)  ammunition  in  rack  around 
inside  of  gun  tub  was  shaken  up  a  little.  One  cartridge  knocked  out 
of  holding  down  clips  on  x  ack,  and  was  lying  flat  on  its  si^e  in  same 
rack.  Canvas  cover  tom  off.  A  few  other  cartridges  knocked  loose 
from  clips  but  did  not  change  posiiiop,  This  gun  was  forward  on  the 
starboard  side  and  partly  shielded  from  the  blast.  40mjri  (gun  44) 
starboard  side  aft;  ammunition  undamaged  end  not  moved.  Canvas  cover 
torn  off  tub. 

20mm  ammunition  in  ready  boxes  undamaged. 
Canvas  protective  covers  tom  off  all  boxes.  Boxes  dished  in  a  little 
from  pressure.  No  other  caliber  guns  are  installed. 

(b)  Magazines,  location,  protection,  forces  involved,  behavior. 

1.  Main  battery  powder  and  projectiles. 

Not  applicable. 

2.  Secaidary  battery. 

5"  AA  in  C-305-306M.  One  5"  projectile  on 
deck  In  C-SObM  where  it  had  fallen.  Powder  cans  in  C-306  were 
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shaken  up  but  had  not  fallen  out  of  racks.  No  damage  to  ammunition. 

3.  4Qmm;  20mm;  others;  doors  of  40mm  magazines. 

A-OIOIM  clipping  room  had  door  forced  In 
and  jammed  and  thermometer  broken.  Ammunition  not  damaged  or 
disturbed.  Likewise  there  was  no  damage  in  A404M,  C-0104M,  C-302M. 
20mm  magazines;  both  doors  jammed  on  B-0309M  clipping  room. 
Forward  bulkhead  was  dished  in  aft  thus  displacing  ammunition  cans  on 
back  side  thereof.  No  damage  to  ammunition.  Sprinkler  system 
damaged  due  to  distortion  of  overhead.  One  20mm,  m^azlne  fallen 
to  flooring  of  deck.  No  damage  to  C-0104M  (clipping  room),  or 
C-302M  small  arms  ammunition  stowage. 

(c)  List  of  stowages  which  are  insufficiently  protected  and 
efforts  on  ship  survival  of  explosion  of  each  stowage. 

None. 

(d)  Behavior  of  gasoline  stowage  facilities. 

Satisfactory. 

Q.  Ammunition  Handling. 

(a)  Condition  and  operability  of  ammunition  handling  devices. 
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1.  Main  battery  hoists. 

Not  applicable. 

2.  Secondary  battery  hoists. 

5"  hoist  operable  and  no  damage. 

3.  Passing  scuttles. 

Operable  In  all  magazines. 
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4.  Boinb  and  torpedo  elevators. 

Not  applicable. 

(b)  Evidences  that  any  ammunition  Jiandllrg  devices  con¬ 
tributed  to  passing  of  heat,  fire,  blast  or  flooding  water. 

None. 

(c)  Constructive  criticism  of  design  and  construction  of 
ammunition  handling  devices. 

None  considered  necessary  or  desirable  as  all  such 
devices  work  satisfactorily. 

R.  Strength. 

(a)  Permanent  hog  or  sag. 

1.  Hull  evidence. 

None  visible  to  the  naked  eye.  It  is  possible 
that  the  engineers  who  made  the  original  measurements  may  have 
foimd  either  or  both  after  the  test. 

2.  Superstructure  expansion  joints,  etc. 

Only  one  observed  was  the  one  on  top  of  the 
03  superstructure  deck,  amidships.  This  is  not  a  true  expansion 
joint  but  Illustrated  the  amount  the  deck  moved  fore  and  ait,  about 
six  inches. 


3.  Local  evidences  of  longitudinal  stresses. 

Traces  were  evident  in  the  deck  plating  around 
#1  hatch  particularly.  Also  the  paint  on  the  pontoons  In  the  hatches, 
and  the  beams  that  fell  into  the  hatches  showed  the  stress  marks 
in  the  painted  surfaces.  These  were  photographed  by  the  various 
boarding  members  of  DSM. 
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(b)  Shear  strains  in  hull  plating. 

None  observed. 

(c)  Evidences  of  transverse  or  racking  strains. 

None  observed  except  for  the  possibility  of  the 
indentations  on  the  starboard  bow  at  frame  30  to  45  being  caused 
by  same. 

(d)  Details  of  any  local  failures  in  way  of  structural 
discontinuities. 

It  is  difficult  to  determine  which  failures  were 
caused  by  which  causes.  As  an  example;  was  the  failure  of  the  smoke 
stacks  due  to  structural  failure  of  the  stack,  or  was  the  failure  a 
simultaneous  one  caused  by  the  blast.  Actually  no  failure  of  material^ 
could  be  definitely  traced  to  structural  failures. 

(e)  Evidence  of  panel  deflection  under  blast. 

None  observed. 

(f)  Turret,  machinery  and  gun  foundations. 

No  turrets,  machinery  and  gun  foundations  unaffected, 
according  to  available  measurements.  See  engineering  report  for 
additional  Information. 

S.  Miscellaneous. 

(a)  Evidence  of  heat  damage  variations  under  various 
colors  of  camoflouge  painting. 

OH  based  paint  appeared  to  be  burned  off  more  than 
any  other.  White  enamel  held  up  satisfactorily.  It  was  only  necessary 
to  wipe  off  the  soot  and  the  painted  bow  numerals  (for  which  this 
paint  was  used)  were  as  good  as  new. 
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Paint  with  a  plain  white  base  used  for  numerals  on 
frames,  was  burned  off.  This  was  also  used  on  the  draft  numerals. 
Anchor  black  with  an  asphalt  base  appeared  to  the  naked  eye  as  if 
the  heat  of  the  blast  had  melted  some  of  the  tai  base.  The  yellow 
zinc  chromate  was  burned  off.  Red  Iron  oxide,  and  ship's  own  mixed 
redlead  held  up  well  when  used  as  paint.  The  parts  of  the  deck  on 
which  these  were  used,  lost  the  top  bluegray  deck  paint  from  the 
heat,  leaving  only  the  red  iron  oxide  and  redlead  underneath.  On 
the  superstructure  the  heat  left  shadows  on  the  paint  where  the  areas 
were  shielded.  Description  of  the  loss  of  paint  on  the  masts,  etc., 
was  described  in  the  first  part  of  this  report. 

(b)  Other  miscellaneous  effects  or  conditions  noted  during 
inspection. 

As  a  matter  of  record  it  should  be  reported  that  three 
canvas  tarpaulins  were  used  on  each  of  number  1  and  2  cargo  hatches 
for  the  test.  These  tarps  were  securely  fastened  in  three  thick¬ 
nesses  in  the  usual  manner  over  the  hatch  covers.  The  reboarding 
parties  found  these  covers  torn  in  small  pieces  lying  at  the  bottom 
of  the  hatches  and  mixed  in  with  the  debris. 

Beat  gripes  and  safety  lines  were  found  wrapped 
around  the  davit  strongbacks.  Metal  Jacobs  ladders  left  over  the  side 
of  the  ship  had  been  whipped  to  pieces  as  well  as  any  ropes  or  lines 
that  were  left  hanging  and  exposed. 

Wire  that  remained  wrapped  with  canvas  or  other¬ 
wise  covered  during  the  test  was  in  good  condition  later.  Exposed 
wire,  however,  such  as  boat  falls  etc.,  seemed  to  have  all  the  grease 
extracted  from  the  wire  by  the  heat.  The  same  appeared  to  be  true 
of  any  exposed  manila  rope,  which  looked  dried  out. 
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SECTION  B  -  MACHINERY 
General  Description  of  Machinery  Damage. 

(a)  Overall  condition. 

Satisfactory;  no  specific  damage  observed. 

(b)  Areas  of  major  damage. 

None. 

(c)  Primary  causes  of  damage  in  each  area  of  major  damage. 

None. 

(d)  Effect  of  target  test  on  overall  operation  of  machinery 
plant. 

None. 

B.  Boilers. 

No  damage. 

C.  Blowers. 

No  damage. 

D.  Fuel  OH  Equipment. 

No  damage. 

E.  Boiler  Feedwater  Equipment. 

No  damage. 

F.  Main  Turbines. 

No  damage. 
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G.  Reduction  Gears.  Note:  None  on  main  turbines  of  this  vessel. 
The  following  data  Is  for  turbo  generator  sets. 

No  danuge. 

H.  Shafting  and  Bearings. 

No  damage. 

I.  Lubrication  System. 

No  damage. 

J.  Condensers  and  Air  Ejectcxrs. 

No  damage. 

K.  Pumps. 

No  damage. 

L.  AullUary  Generators,  (Turbine  and  Gears). 

No  damage. 

M.  Propellers. 

Topside  Inspection  only,  available.  Propellers 
appear  satisfactory  and  undamaged. 

N.  Distilling  Plant. 

No  damage. 

O.  Refrigeration  Plant. 

No  damage. 
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P.  Winches,  Windlasses,  and  Cap»?tan. 

(a)  Foundations  and  Bedplates. 

No  damage  except  to  those  of  number  1  cargo  winch, 
forward.  This  winch  has  all  but  four  bolts  missing,  sheered  off  by 
the  deck  being  distorted  underneath  the  winch.  The  latter  is  there¬ 
fore  inoperative. 

(b)  Motors. 

No  damage. 

(c)  Brakes  and  brake  lining. 

No  damage. 

(d)  Gearing. 

No  damage. 

(e)  Hydraulic  systems. 

None. 

(f)  Drums,  bearings  and  shafting. 

Number  5  cargo  winch  has  bent  shaft  on  capstan.  Boat 
winches  2,  3,  4,  can  not  be  tested  due  to  condition  of  davits  and  falls. 

(g)  Fittings,  wildcats,  valves,  etc. 

In  general  all  fittings  etc.,  appear  to  be  intact  except 
the  controller  box  of  #3  boat  davit  which  was  blown  off  bulkhead. 

Q.  Steering  Engine. 

No  damage. 
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R.  Elevators,  Ammunition  Hoists,  Etc. 

(a)  Machinery  foundations. 

No  damage. 

(b)  Motors  and  gearing. 

No  damage  except  to  package  gasoline  hoist.  This 
motor  is  not  operating.  7?ime  and  personnel  shortage  has  not  yet 
permitted  a  thorough  check  to  determine  the  difficulty.  No  outward 
evidence  of  damage  exists,  and  it  may  be  electrical  trouble. 

(c)  Hydraulic  systems. 

No  damage. 

(d)  Guide  rails,  dredger  chains,  etc. 

No  damage. 

(e)  Elevator  platforms. 

No  damage. 

(f)  Brakes  and  brake  lining. 

No  damage. 

(g)  Control  systems  and  follow-up  gear. 

No  damage. 

(h)  Miscellaneous. 

Hoist  in  B-03-9M  sprinkling  system  is  distorted  so 
that  hatch  cannot  be  opened  all  the  way. 
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S.  Ventilation  (Machinery). 


(a)  Fans  and  motors. 

Damage  to  only  one  as  covered  below. 

(b)  Foundations  and  mountings. 

Fan  and  motor  at  frame  68  port  side  was  damaged 
by  blast.  Foundation  was  distorted  on  exhaust  blower,  and  sljsath- 
Ing  around  blower  ripped  off.  Ducts  torn  down  and  system  is  In¬ 
operative. 


(c)  Heaters. 

No  damage  observed  although  no  test  has  been 

available. 

(d)  Miscellaneous. 

No  observed  damage  to  valves  and  thormostats, 
or  other  connections. 

T.  Air  Compressors. 

» 

No  damage. 

U.  Diesels  (Generators,  and  Boats). 

No  damage. 

V.  Piping. 


(a)  Main  steam. 

No  damage. 

(b)  Auxiliary  steam. 
No  damage. 
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(c)  Auxiliary  exhaust. 

No  damage. 

(d)  Condensate  and  feedwater. 

No  damage. 

(e)  Fuel  and  feedwater. 

No  damage. 

(f)  Lub  oil. 

No  damage. 

(g)  Firemain,  sprinkling  and  water  curtains. 

No  damage  in  Engineering  spaces;  No  sprinkling  or 
water  curtain  system  is  in  the  Engineering  spaces.  Water  curtain  con 
trol  damaged  in  compartment  #1  hatch  port  side>  bulkhead  58  as  cover 
ed’in  first  part  of  report. 

(h)  Condenser  circulating  water. 

No  damage. 

(i)  Drain. 

No  damage. 

(j)  Compressed  aJr. 

No  damage. 

(k)  Hydraulic. 

No  damage. 
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(l)  Gasoline. 

No  damage  and  none  on  board. 

(m)  Other  systems. 

Diesel  oil  not  damaged. 

W.  Miscellaneous. 

(a)  Machinery  not  included  in  the  above  groups. 

1.  Uptakes:  Upon  reboarding,  #1  uptake  In  the 
engine  room  was  found  to  have  fractured  at  the  welded  seams 
around  the  horizontal  part  where  the  vertical  section  rises  from 
the  boiler.  This  damage  was  definitely  caused  by  the  blast.  The 
seam  was  rewelded  and  the  boiler  lighted  off  satisfactorily. 

2.  Smoke  periscopes:  damaged  by  the  blast  as 
covered  in  the  section  under  aluminum. 
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SECTION  C  -  ELECTRICAL 


A.  General  Description  of  Electrical  Damage. 

(a)  Overall  condition. 

Generally  very  satisfactory,  with  not  much  damage, 
except  as  noted  below. 

(b)  Areas  of  major  damage. 

Superstuctiire  decks,  masts  and  holds. 

(c)  Primary  causes  of  damage  in  each  area  of  major 

damage. 

Combined  pressure  and  blast.  Minor  damage  was 
caused  by  distortion  of  connections  as  a  result  of  the  blast  and  pre¬ 
ssure. 


(d)  Operability  of  the  electric  plant. 

Ship  service  generator  plant:  No.  1  ships  service 
generator  lost  its  residual  magnetism;  reason  unknown.  It  required 
24  volts  to  reestablish  same. 

Engine  and  boiler  auxiliaries:  No  damage. 

Electrical  propulsion:  No  damage. 

Communications:  generally  satisfactory;  minor 
damages  received.  One  bull  horn  on  port  side  at  bridge,  blown 
overboard.  Both  24”  searchlights  demolished.  One  12”  seBTch- 
light  blown  over  the  side. 

Fire  control  circuits:  No  damage  except  to  those 
originally  secured  to  the  masts.  These  have  been  demolished. 
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Ventilation:  One  panel  and  motor  damaged  at  frame 
58  main  deck,  port  side  by  #1  hold.  Set  inoperative. 

Lighting:  In  general  undamaged,  Navigation  light  cir¬ 
cuits  and  fixtures  damaged  on  masts.  #2  cargo  hold  lighting  system 
n^)tured  at  branch  box  frame  110  main  deck,  starboard  side. 

(c)  Types  of  Equipment  most  affected. 

•  Switchboards  and  switch  gear:  No  damage. 

Rotating  machinery:  No  damage. 

Motor  controllers:  Only  one  damaged  was  #3  Welln 
Davit  control  panel.  This  was  found  lying  on  the  main  deck  port  side, 
near  original  bulkhead  position.  Supply  cabl-'  had  been  jerked  out 
but  otherwise  the  control  panel  appears  operable.  See  #6  under  sub¬ 
heading  (d). 


Cables  and  supports:  A  few  were  broken  on  each  mast 
One  cable  ruptured  between  control  panel  smd  #2  welin  davit.  Cable  in 
area  #2  hold  ruptured. 

B.  Electric  Propulsion  Rotating  Equipment  (Propulsion  Motors, 
Generator,  Submarine  Auxiliary  Generators,  Exciters,  Motor 
Gen.  Sets). 

No  damage. 

C.  Electric  Propulsion  Control  Equipment  (Propulsion  Control 
Cublicles,  Transfer  Switch  Panels,  Controllers,  For.  Motor 
Gen.  Sets). 

No  damage. 

D.  Generators  -  Ships  Service. 

No  damage. 
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E.  Generators  -  Emergency. 

No  damage. 

F.  Switchboards  -  Distribution  and  Transfer  Panels  (Ships  Service, 
Emergency,  Battery  Charging,  Lighting  and  Test  Switchboards, 
Power  and  Lighting  Distribution  Panels,  Submarine  Torpedo 
Heating  and  Hydrogen  Burning  Panels:  Transfer  Panels,  De- 
gaussing  Panels: 

No  damage. 

G.  Wiring,  Wiring  Equipment,  and  Wireways. 

No  damage. 

H.  Transformers  (Lighting  and  I. C.). 

No  damage. 

I.  Submarine  Propelling  Batteries. 

Not  applicable. 

J.  Portable  Batteries. 

No  damage. 

K.  Motors,  Motor  Generator  sets,  and  Motor  Controllers  (Motor 
and  Controllers  For  Engine  Room  Auxiliaries,  Steering  Gear, 

Deck  Auxiliaries,  Air  Condition,  Refrigeration,  Ventilation, 

Distilling  Equipment  Motor  Generator  Sets  For  Lighting:  Weld¬ 
ing  Degaussing  Battery  Charging,  Interior  Communications  Etc. 

(a)  Rotating  Equipment. 

Framework  and  mounting:  Mounting  for  ventilation 
motor  distorted  at  frame  58  main  deck  port  side. 
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Commitator  or  ship  rings:  Does  not  apply. 

Brushes  and  brush  rigging:  Does  not  apply. 

Bearings:  No  damage. 

Speed  regulators:  Does  not  apply. 

(b)  Control  equipment. 

Framework  and  mounting:  Mounting  for  #3  welin 
davit  broken  at  bolts,  and  panel  cover  is  slightly  distorted.  Mount¬ 
ing  for  ventilation  motor  controller  and  cover  distorted. 

Electrical  connections  and  wiring:  No  comment. 

Contactors  switches  and  relays:  No  damage. 

Rheostats  and  resistors:  No  damage. 

Insulating  materials:  No  damage. 

Pilot  circuit  devices:  No  damage. 

Brakes:  No  damage. 

L.  Lighting  Equipment. 

(a)  Lamps  (Rough  service  high  impact  and  fluorescent 

lights) . 

Several  rough  service  lamps  were  broken  In  the  for¬ 
ward  part  of  the  ship.  It  is  difficult  to  determine  the  cause  for  the 
breakage  as  some  was  due  to  distortion  of  the  bulkheads,  transmission 
of  the  blast  and  pressure,  etc.  As  most  of  the  breakage  occurred 
around  #1  aiid  2  cargo  holds,  it  must  be  assumed  that  the  same  force 
which  broke  sheathing  bent  beams,  etc.,  also  demolished  lamps. 

(b)  Reflectors. 

Same  remarks  as  above  apply. 
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(c)  Fixture  mounts. 

Very  little  damaged. 

(d)  Shock  mounts  (U  strap  type  and  plate  type). 

No  damage. 

(e)  Pendent  lamp  holders. 

Do  not  apply  to  this  ship. 

(f)  Lamp  globes. 

Only  three  broken  due  to  falling  debris  etc. 

-'Vi 

M.  Searchlights  (36”,  24”,  12”  and  8”). 

(a)  Framework  and  mountings. 

Framework  and  mountings  on  both  24”  searchlights 
were  destroyed  beyond  repair,  by  the  blast.  The  port  24”  was  blown 
50'  aft  and  clear  of  its  searchlight  platform.  The  mounting  on  #3  12” 
signal  light  was  bent  from  the  blast.  #1  twelve  inch  signal  light  was 
blown  overboard. 

(b)  Front  glass. 

Glass  broken  on  both  24”  searchlights.  Other  12”  un¬ 
damaged,  except  as  noted  above. 

(c)  Shutter  and  operating  mechanism. 

Demolished  on  the  24”  lights. 

(d)  Locks  and  brakes. 

Jammed  and  inoperative  on  #1  24”;  demolished  on  the 

other. 
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(e)  Arc  lamp  feed  rods. 

Broken  on  both  24**  lights. 

(f)  Incandescent  lamps. 

No  damage,  except  one  lost. 

(g)  Rheostats. 

No  damage. 

N.  Degaussing  Equipment. 

(a)  Compass  compensating  coils  and  control  boxes. 

Magnetic  compass  at  secondary  control  station  was 
dislocated,  breaking  cable  to  compensating  coils. 

(b)  Connection  boxes. 

No  damage. 

(c)  Heading  s'jsdtches  and  relays. 

No  damage. 

O.  Gyro  Compass  Equipment. 

(a)  Master. 

No  apparent  damage  received. 

(b)  Repeaters. 

Port  and  starboard  wing  (bridge)  bearing  repeaters 
were  blown  overboard  by  the  blast.  Stands  were  bent  out  of  alignment 
with  center  line.  Repeater  at  secondary  control  station  was  damaged 
and  hanging  by  its  cable;  Zeke  and  inner  gimbal  ring  distorted. 
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(c)  DRT  and  DRA. 

No  damage  observed  but  instruments  have  not  been 
tested  under  simulated  operating  conditions  due  to  lack  of  available 
cpportunity. 

P.  Sound  Powered  Telephones. 

(a)  Headsets. 

None  damaged  except  those  in  masts  at  lookout 

stations. 

(b)  Handsets. 

One  on  forward  bulkhead  superstructure  on  focsle, 
damaged  when  ripped  out  of  box. 

(c)  Jack  and  switch  boxes. 

No  damage. 

(d)  Stowage. 

No  damage. 

Q.  Ships  Service  Telephones. 

Do  not  apply  to  this  ship. 

R.  Announcing  Systems. 

(a)  Portable  (PAM  and  PAB). 

No  damage. 

(b)  Amplifier  racks. 

No  damage. 
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(c)  Control  racks. 

No  damage. 

(d)  Transmitting  station. 

Decimeter  broken  at  fire  control  station. 

(e)  Reproducers. 

No  damage. 

(f)  Inter  commimicating  units. 

No  damage. 

Note:  The  loss  of  the  port  bullhorn  and  inoperative 
status  that  circuit  was  covered  in  previous  item.  Starboard  bullhorn  is 
operable. 

S.  Telegraphs. 

No  damage. 

T.  Indicating  Systems. 

Anemometer  indicator  on  starboard  wing  of  bridge  de¬ 
molished.  Instrument  itself  damaged  when  mast  bent  over.  Circuit 
broken  to  topmast.  Rudder  angle  indicator  at  secondary  control 
station  damaged;  face  and  meter  smashed  when  searchlight  hit  same. 

U.  L  C.  and  A.  C.  O.  Switchboards. 

No  damage. 

V.  F.  C.  Switchboards. 

No  damage. 
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SECTION  D  -  ELECTRONICS 


A.  General  Description  of  Electronic  Damage. 

(a)  Overall  condition. 

The  general  condition  of  all  Electronics  gear  can 
be  described  as  satisfactory  except  for  radar.  No  severe  damage 
was  experienced  by  radio  equipment  except  the  antennas.  The  loss 
of  the  two  radars  on  both  topmasts,  makes  the  radatr  inoperative. 

(b)  Areas  of  major  damage. 

Topside  wherever  equipment  was  exposed;  such 
as  all  antennas,  and  the  masts. 

(c)  Primary  cause  of  damage  in  each  area. 

The  force  of  the  blast  did  considerable  whipping 
of  all  wires,  and  ropes.  This  plus  the  falling  topmasts,  was  suf¬ 
ficient  to  sever  all  wire  antennas.  The  metal  antennas  were  dis¬ 
torted  by  the  blast  or  by  falling  debris.  Radar  equipment  was 
damaged  by  both  the  blast  and  the  falling  topmasts  also. 

(d)  Operability  of  Electronic  equipment.. 

By  means  of  jury  rigged  antenna,  the  radio  equip¬ 
ment  can  be  operated  provided  not  too  much  power  or  antenna 
length  is  required.  The  radar  is  not  and  connot  operate  due  to  the 
gear  on  the  topmasts  having  been  damaged  beyond  repair  or  use. 

The  fathometer  was  damaged  and  did  not  operate  for  awhile.  Re¬ 
pairs  by  the  technician  were  successful,  however  and  it  now  oper¬ 
ates.  Whether  it  will  continue  to  do  so  is  a  matter  of  conjecture. 

Radar;  The  SC -4  assembly  mounted  on  the  main- 
topmast  was  ber."  back  by  tne  blast  and  wheri  the  mast  (top  section) 
v/as  forced  back  to  a  120  degree  angle  the  radar  antenna  dropped 
off  and  landed  on  the  after  deck  house.  The  SG-1  antenna  mount¬ 
ed  on  the  foretop  was  similarly  treated  except  that  the  radar  anten¬ 
na  is  still  secured,  although  part  of  it  is  missing.  All  circuits  to 
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the  topmasts  have  been  severed  and  sections  axe  missing.  The  BN  IFF 
and  the  ABK  antennas  broke  loose  from  their  coaxial  cables  and  at  pre¬ 
sent  are  very  insecurely  mounted.  The  VD  remote  PPI  imit  in  the  wheel 
house  was  knocked  loose  from  its  base,  but  appears  to  be  undamaged, 
although  there  are  no  feicilities  to  test  same  due  to  the  loss  of  the  an¬ 
tennas. 


I 


Radio:  All  receivers  are  operable.  All  transmitters 
will  operate  if  provided  with  proper  antennas.  Three  transmitters  will 
contain  bad  tubes,  (1  each).  The  SCR-624  receiver  moimted  on  the  for¬ 
ward  bulkhead  of  the  wheelhouse,  was  knocked  loose  by  the  blast  on 
bulkhead  59,  but  can  be  repaired. 

Sonar:  The  ship  has  no  sonar  equipment,  the  nearest 
thing  to  that  type  being  the  fathometer.  The  NMC  fathometer  chassis 
was  knocked  loose  from  its  support  by  the  distortion  of  the  forward 
bulkhead  in  the  pilot  or  wheel  house.  Its  source  of  power  was  also 
severed.  Repairs  have  since  made  it  operable. 


Loran:  Ship  has  no  Loran  gear. 

Other  apparatus:  Radar  control  rooms  appeared  to  be 
intact  and  could  undoubtedly  operate  if  the  facilities  were  available. 

(c)  Types  of  equipment  most  effected. 


The  most  exposed  equipment,  irrespective  to  type, 
was  the  most  affected.  In  this  case  it  w'as  the  radar  antenna  on  each 
topmast,  and  the  radio  antennas  connected  with  the  masts  and  signal 
yardarms.  The  manner  in  which  the  other  electronic  gear  with¬ 
stood  the  blast  is  considered  to  be  a  very  creditable  showing. 
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Defense  Special  Weapons  Agency 

6801  Telegraph  Road 
Alexandria,  Virginia  22310-3398 


18  April  1997 


MEMORANDUM  FOR  DEFENSE  TECHNICAL  INFORMATION  CENTER 

ATTENTION:  OMI/Mr.  William  Bush  (Security) 


SUBJECT:  Declassification  of  Reports 


The  Defense  Special  Weapons  Agency  has  reviewed  and 
declassified  the  following  reports: 

XRD- 13 3-Volume  1 

U.S.S.  Gasconade  (APA  85),  Test  Baker,  Volume  1, 
Operation  Crossroads,  Bureau  of  Ships  Group,  Technical 
Inspection  Report,  Director  of  Ship  Material,  Joint 
Task  Force  Once.  Approved  by  F.  X.  Forest,  Captain, 
U.S.N.,  77  pages. 

XRD- 130-Volume  1 

U.S.S.  Fallon  (APA81),  Test  Baker,  Volume  1,  Operation 
Crossroads,  Bureau  of  Ships  AGroup,  Technical 
Inspection  Report,  Director  of  Ship  Material,  Joint 
Task  Force  One.  Approved  by  F.  X.  Forest,  Captain, 
U.S.N.,  78  pages. 

XRD-213 

Director  of  Ship  Material,  Joint  Task  Force  One, 
Operation  Crossroads,  Gross  Damage  Report,  Test 
Able,  dated  6  July  1946. 

The  DTIC  accession  number  was  not  available.  This  office  i 
not  sure  if  DTIC  was  on  distribution  for  the  cited  reports. 

However,  the  reports  are  now  approved  for  public  release; 
distribution  statement  "A"  now  applies. 


ARDITH  JARETT 

Chief,  Technical  Resource  Center 


